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Central Hudson Gas & Electric Corp. will soon be 
able to furnish an additional 60,000 kw to the busy 
defense plants above New York City. Engineered by 
Burns & Roe, Inc., the new plant on the Hudson River 
at Danskammer Point will have an ultimate capacity of 
from 240,000 to 300,000 kw. 


The present installation includes one 500,000-Ib-per-hr 
steam generator with a design rating of 1840 psig. 
Initial and reheat temperatures are both 1000°F. At the 
turbine throttle, the steam pressure is 1650 psig. Ash 
from the boiler is removed hydraulically by Hydrojet: 
dust is handled automatically by a Hydrovac (pneu- 


The new Danskammer Point Steam Station on the 
Hudson River between Beacon and Poughkeepsie. 


Air photo by George J. Parker, Newburgh, N. Y. 


matic) System. Ashes and dust are collected in a 
transfer sump, and are then pumped to the diked area 
at the left of the plant. When filling is complete, this 
area will be used for coal storage. 


Hydrojet and Hydrovac Systems like those at Danskam- 
mer Point are the product of cooperative pioneering by 
power plant designers and A-S-H engineers. The 
experience that we’ve gained in helping to develop 
these modern ash and dust disposal systems can be of 
vital assistance to you on your next project. Don't 
hesitate to call on us! 


THE ALLEN-SHERMAN-HOFF CO. 


Dept. A—259 E. Lancaster Ave., Wynnewood, Pa. 


Offices and Representatives in Principal Cities 


Emptying a few gondola cars a day... 
or a few thousand a week? 


LINK-BELT equipment does either job... better 


Be sure you get the right railroad car unloader for 

your particular requirements. Only Link-Belt builds 

both types — the Rotary Dumper for large users 

Get an unbiased recommendation ... the low-frequency Car Shaker for smaller 
for the right type of railroad §=—»perations. 


car unloader for your needs You'll save time and manpower with either. 
For both are precision-engineered by Link-Belt to 


do a specific job faster . .. more gently . . . at lower 
cost to you. 


It’s easier On Cars |. . thanks to exclusive Unloads gondolas in 90 seconds 
low-frequency vibration. And the Link-Belt Car Shaker or less (including return to upright position)! Simple, 
also has a much lower noise level. Positive action gets automatic, fool-proof — Link-Belt Rotary Car Dumper 
most hopper bottom cars “broom-clean” in a few min- can be operated by unskilled labor. Takes all types of 
utes. Especially good for damp, sticky materials. Write open top cars—any length, width or height . . . up 
for Book 2345. to 90-ton capacity. Book 1004 has complete data. 


CAR SHAKERS and ROTARY DUMPERS 


LINK -BELT COMPANY: Chicago 9, Indianapolis 
6, Philadelphia 40. Atlanta, Houston 1, Min 
nearolis 5, San Francisco 24, Los Angeles 33, 
Seatile 4, Toronto 8, Springs (South Africa). 
ffices in Principal Cities. 12,351 
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the shelf 


Now you can get 
immediate 
delivery of new 
De Laval GS pumps 


A pump “on order” won't help you a bit. 
Why wait for delivery of a standard centrifugal 
pump when we have these GS pumps, 
motors and bedplates in stock 
waiting to be assembled and shipped. 


SIZES: 21/.”, 3” and 4” 
CAPACITIES: To 280 gpm 
HEADS: To 75 ft 

RPM: 1750 

SHIPMENT: TWO WEEKS 


DE LAVAL GS “EXTRAS” | 


_@ MECHANICAL SEALS... no stuffing 
box to pack or adjust 


PRE-LUBRICATED BEARINGS. .. lubri- 
cation required 


HORIZONTALLY SPLIT CASING. .. cover can 
be lifted without breaking piping connections 


EASY MAINTENANCE... all parts inter- 
changeable and available from stock 


PROVEN ROTOR REPLACEMENT PLAN 
.. an added benefit designed especially to 
eliminate time-consuming maintenance involving 
individual fitting of spare parts . . . simply install 
complete rotor assembly in a matter of minutes. 
Complete interchangeable rotor assemblies are 
available immediately from factory stock. 


GET MORE FACTS...FAST! 


DE LAVAL STEAM TURBINE CO., TRENTON 2 


NEW JERSEY 


©) I'm in a hurry. Please have an engineer call me. 
C) I'm interested. Please send me literature. 


Name 


Company 


COMPANY 


Street TRENTON 2, NEW JERSEY 


City. 


= 
| 
2Y”, 3 and 4” 
APE: To 230 : 
2 
4 RPM; 3500 
| e SHI 
of receipt of the 1 weep 
‘ : STEAM TURBINE DE LAVAL —_ 
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NEW KW FOR ‘52 shipment will come 
close to 12 million, as compared with 
this year’s 8.7 million, a breathtaking 
record in itself. This truly tremendous 
expansion in production of generating 
equipment results from: (1) extended 
work weeks in many parts of the shops 
and multiple-shift operation for impor- 
tant machine tools (2) considerably 
higher average size of units, and (3) 
savings in engineering and shop time 
from relatively high percentage of du- 
plicate and preferred-standard units. 
Taken in the East Pittsburgh shops 
of Westinghouse Electric Corp, our 
cover photo symbolizes the manufactur- 
ing phase of the battle to give us the 
power to rearm. On the inner frame of 
a giant generator, a skilled mechanic 
locates drilling points; unit frames the 
“skin” of another similar machine. 


Next month . . 


® At the famous 59th St Station of 
New York’s subway system, giant angle- 
compound corliss engines rub shoulders 
with the last word in high-pressure high- 
temperature turbine-generators. For a 
50-year panorama of power progress, at 
one site, see our Sept story. 

® Diesels proved the answer to one 
utility company’s need for rapid expan- 
sion of capacity. Read how they stand- 
ardized plant designs and equipment 
for savings in time, dollars. 

® Burning wet bark is always tough 
and particularly so when logs float to 
the mill by sea. Celanese Corp engi- 
neers come up with a new answer. 
They’ve adapted the sugar-cane mili for 
fuel preparation, like the results. 

® Going to buy some gearmotors? 
You'll find helpful tips on available 
types, pointers on selecting them. 


... and future months 


® Been hearing a lot about power at 
Niagara Falls? You'll want to read our 
roundup on this great power producer, 
what’s under way, what’s ahead. 

® Keep an eye peeled for detailed dope 
on the way one power station controls 
its new cyclone furnaces, 
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--- by using the Texaco 
Steam Cylinder Oil that’s 
right for YOUR conditions 


Old or new, your steam engine will deliver more power and 
work more hours under heavier loads when lubricated with 
the Texaco steam cylinder oil designed for your particular 
operating conditions. Your Texaco Lubrication Engineer 
will gladly help you select the proper one. 

All recommended Texaco steam cylinder oils atomize 


completely, coating cylinder walls and pistons with a tough, 
properly adhesive film that resists heat and wash-off. Rings 
stay steam-tight . . . valves function smoothly . . . wear and 
maintenance cost go down. 

If steam is used for processing, you can get a Texaco 
steam cylinder oil that separates rapidly and completely 
from the exhaust. 

Texaco is your best bet for greater steam engine efficiency 
and economy. Just call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Steam Cylinder Oils 


FOR EVERY OPERATING CONDITION 
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with Power 


readers... 


Strike Two! 

I find the Power Handbook, Part 2, full 
of useful information. However, I wish to 
make a correction to “Corrections—Part 1” 
(p 105). Shouldn't 539 ft be 539 1b? 

Please advise whether or not Parts 1 and 
2 of the Handbook will be available in 
reprint form. 

Easton, Pa. Joun J Bacica 


To Reader Bacica an orchid, to Power 
editors a lemon! Of course you're right, 
Mr Bacica, and we’re wrong—not once but 
twice, which probably sets some kind of a 
record. We wish we had a long and in- 
volved explanation but the fact is we looked 
at that “ft” at least five times, without ever 
once noticing that it wasn’t “Ib”. 

As to reprints—yes, they are available, 
at $1.00 per single copy combining Parts 
1 and 2.—Ed. 


Reaper Visits 

Last week, an old friend and contributor 
dropped in at the big green building on 
42nd St. It was S C Page of Buffalo, N. Y., 
whose name will be familiar to many 
readers of Power. Now retired, he was 
spending his leisure seeing New York with 
Mrs Page. Lunching with some of our 
staffers, he told us he has been reading 
Power for close to 50 years. Which led us 

(Continued on page 212) 
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TOUGHEST JOB to come down the pike 
in years — making a gas turbine burn 
coal — fell to John Yellott when he 
became director of research for BCR’s 
Locomotive Development Committee in 
1945. How to keep flyash from chewing 
blades? How to feed coal, pulverize 
it and burn it under pressure at new 
high rates? And, how to wrap it all 
up in a locomotive’s snug confines? 

Tackling exacting problems like these 
has been John’s forte almost from the , 
day he left Johns Hopkins (MME) in John | Yellott 
1933. After a year teaching at University 
of Rochester, he became instructor and asst prof at Stevens. Here he 
got his hand in with research on high-vacuum ejectors and reducing- 
valve noise. More extra-hours work marked three years as director of 
Illinois Inst of Technology’s ME dept. 

Full-time research claimed him in 1943 when he moved over to 
the Institute of Gas Technology as director. How’s he doing with the 
coal-burning gas turbine? Turn to p 90 for the latest report. 


START AT THE BOTTOM isn’t just a 
slogan to John Murphy. He broke into 
the waterworks field at the end of a 
shovel in a Pomona, Calif. ditch. Be- 
fore he finished his stint with the water 
dept, he had been shift operator and 
maintenance mechanic. 
He moved to New York in 1939 and, 
after a short spell as a “yard bull” for 
the Pennsy, started with his present 
employers — American Waterworks 
Service Co. From °41 to °46 he traveled 
the U.S. as service engineer, conducting John B Murphy 
major overhauls, trouble-shooting. Pro- 
motion to the engineering dept as senior service engineer acknowledged 
a sure touch with balky wells and well pumps. 
Hobbies, he says, are contributing to McGraw-Hill magazines (see 
p 74 for evidence), hunting, fishing, amateur gunsmithing, making 
almost anything from furniture to model steam engines. 


MAN OF ACTION Wayne Farrell (p 
107) earned his title the hard way. Back 
in 1928 he started at Eastman Kodak’s 
Hawk-Eye plant as a glass molder. To- 
day, he’s chief operating engineer in 
charge of power for that plant. 
Natural mechanical aptitude and love 
for machinery cost Kodak a _ good 
molder when Wayne followed his bent 
into the power field. Night classes at 
Mechanics Inst and Rochester Inst of 
Technology prepared him for advance- 
ment in it. Wayne J Farrell 
The practical know-how came 
a variety of jobs — as oiler, in steamfitter and electrical gangs. 
Starting as fireman in the Hawk-Eye power plant in 1935, he quickly 
moved up to asst operating engineer. When Hawk-Eye’s new power 
plant went on the line in 1941, Farrell was chief. Active in NAPE, 
he’s past chairman of the Rochester chapter, held many committee 
posts. He believes in passing along his know-how; for seven years 
he has taught steam engineering at Rochester Inst of Technology. 
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..-.B&W INTEGRAL-FURNACE 


for steam requirements from 
2800 to 350,000 Ib. per hr. 


TYPE FM 
(Factory-assembled Unit) 


requirements 
igh fuel economy 
okeless. combustion 


Adaptable to all fuels and firing methods 


onomical fast steaming 


Water-cooled furnace 
lean, dry steam at al! ratings even with high — 


boiler water concentrations 


ick. respons: to wide and heavy load swing 


demands 
y to inspect and clean 
igh availability with least atcention 


over 167 million Ib. of steam per hr. 


Abrasives 

Airlines 
Automotive 

Baking 

Beverages 

Brewing 

Building Materials 


Fruit Packing 
Glass 


Meat Packing 
Metal Working 
Mining 


Non-Ferrous Metals 


for these industrial, utility, and other users 


Utilities 

Gas Companies 
Municipal Plants 
Power Plants 
Railroads 


Others 
Colleges 

Florists 
Hospitals 
Hotels 

Housing Projects 
Institutions 
Military Posts 
Navy Yards 
Office Buildings 
Ordnance Plants 
Stores 
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Iron & Steel 
Laundry 
| Lumber 
Machinery 
Candy 
Distil'ing Paint 
Food Rubber 
6 


TYPE FH 


with hopper bottom (as shown), 


the B&W 
integral- 
furnace 
BOILER 
family 
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or flat floor 


CAPACITY RANGE 
LB. STEAM/HR. 


2,800- 25,000 
8,000- 50,000 
30,000- 70,000 
60,000-120,000 
50,000-350,000 


PRESSURE 
PSI 


15- 275 
160- 600 
160- 800 
160-1050 
160-1050 


Examples of 
Engineering 
r Economy 


TEMPERATURE 


Saturated 
Superheat 
Superheat 
Superheat 
To 91OF 


FIRING 


Oil and Gas 

Stoker, Oil, and Gas 
Stoker, Oil, and Gas 
Stoker, Oil, and Gas 


Pulverized, Coal, 
Oil, and Gas 


4 
FM 
FF 
: FJ 
FL 
Ox 
G-522T 
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are constantly working 
on Soot Blowers 


| 

— 
FROM ACTUAL PHOTOGRAPH OF DIAMOND TELESCOPIC RETRACTING BLOWER IN ACTION ¥ ie) 


This ad appearad in the 940 


Fewer’ Sa message wer 


BEST SOOT BLOWERS 
MONEY CAN BUY! 


No other equipment in the power plant has 
so much demanded of it as have the soot 
blowers. Soot blowers receive less atten- 
tion than anything else—must meet condi- 
tions of heart-brecking severity—rarely 
get even so much as a drop of oil. Heat, 
erosion, corrosion, neglect—all these de- 
structive forces are at them continually. 


Yet, soot blowers are expected to do their 
work—instantly—efficiently—any time— 
month after month and year after year. 


Their installed cost is only a minor portion 
of the cost of any power plant, so— 


Why try to save on the capital cost of any- 
thing of which you expect so much? Cer- 
tainly the very best you can get is none too 
good for such an assignment. The great 
majority of power engineers have found 
that the extra values of Diamond Soot 
Blowers are worth far more than their 
slight additional cost. 


Gis 


DIAMOND POWER SPECIALTY CORP., Detreit;-Michigan— 


Diamond Soot Blowers are Used in More 
Than 80% of All Modern Power Boilers 


Ca 
wah tx, 1940 
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DIAMOND SPECIALTY, LIMITED, Windsor, Ontario 
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Elliott YR turbines may be furnished, when so 
specified, with carefully tailored, neat appearing, and 
readily removable jacketing, as in this installation. 


STEAM TURBINE DE 
JEANNETTE; PA. 


Plonts ot: JEANNETTE, PA. © RIDGWAY, PA, 
“AMPERE, N. J. * SPRINGFIELD, NEWARK, N. 


DISTRICT OFFICES IN PRINCIPAL CI 
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ADAPTABILITY- Every plant engineer wants 


turbines tailored to his needs—if he can get them. In the YR, he can— 
and without sacrifice of standardization. Permissible modifications cover 
the widest possible range. Actually, eight types of turbines are available 
on five basic frames . . . one basic design of governor valve, six elective 
types of governor . . . several types of speed changer, emergency tripping 
mechanisms . . . gland seal arrangement for condensing operation and 
for operation with gas . . . with these and a number of other modifica- 
tions practically any requirements can be met. 


RELIABILITY= Here is a quality for which Elliott 


turbines have long been renowned. In the YR, this quality has been 
further enhanced by improving manufacturing facilities and details of 
design upon which reliable operation depends. 


ECONOMY to the operating saving in using a 
turbine practically built for its specific conditions, is the further direct 
saving in the reduction in stocking replacement parts due to the inter- 
changeability of wearing parts on all frame sizes. One of the benefits 
of standardization. 


REPUTATION. tie high standing which Eniott 


turbines have earned everywhere is the best safeguard an engineer 
can have to sustain his selection of YR turbines. As one engineer said 
to another who had been having drive troubles, ‘‘Why don’t you put 


in Elliott turbines and stop worrying?” In this he voiced an opinion 
almost universally held. 


Whatever you want in a mechanical drive turbine you can 
get in a YR. Bulletin H-16 has all the details—-w. ite for it. 


STEAM TURBINES * GAS TURBINES * GENERATORS + MOTORS + CONDENSERS 


FEEDWATER HEATERS AND DEAERATORS * STEAM JET EJECTORS 
CENTRIFUGAL BLOWERS + TURBOCHARGERS FOR DIESEL ENGINES 


TUBE CLEANERS * STRAINERS * EXPANDERS FIL T © 
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This Bailey Boiler Control Panel insures high efficiency in the use of Fuel-Dollars at a 
Western Chemical Plant. It includes Bailey Combustion Control, Bailey Three-Element 
Feed Water Control and Bailey Steam Pressure Reducing Control for two oil-fired boilers. 


COMBUSTION PRESSURE 
FEED WATER LIQUID LEVEL 
TEMPERATURE * FEED PUMPS 
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Efficiency 


A dollar’s worth of fuel has the same 
potential energy, no matter who’s boiler 
it fires. But how much of the energy 
actually gets converted to a usable form 


depends on how you operate your boiler. 


That’s where Bailey Controls can help. 
And, here’s why, we believe, you'll get 


better fuel-dollar efficiency with Bailey: 


1. Complete Range of Equipment—fully 
co-ordinated. You need never worry 
that a Bailey Engineer’s recommenda- 
tion is slanted in favor of a particular 
type of equipment, just because he 
has a limited line to sell—or that 
Bailey will pass the buck for efficient 
control; we offer complete boiler 


control systems. 


2. Engineering Service — backed by ex- 
perience. No other manufacturer of 


instruments and controls can offer as 


1036 IVANHOE ROAD 


broad an experience, based on success- 
ful installations involving all types 
of combustion, flow measurement and 


automatic control. 


' 3. Direct Sales - Service — conveniently 


located near you. Bailey Meter Com- 
pany’s sales-service engineers are 
located in more industrial centers 
than those of any other manufacturer 
of boiler control systems; you get 
prompt, experienced service with a 


minimum of travel time and expense. 


For better fuel-dollar efficiency — for 
more power per fuel-dollar, less outage 
and safer working conditions, you owe 
it to yourself to investigate Bailey Con- 
trols. Ask a Bailey Engineer to arrange 
a visit to a nearby Bailey installation. 
We’re proud to stand on our record: 


“More power to you!” 


CLEVELAND 10, OHIO 


BAILEY METER COMPANY, LIMITED + MONTREAL, CANADA 
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The first two units are now in service at Titus 
Station of Metropolitan Edison Company, near 
Reading, Pennsylvania. 

Each of the two reheat boilers was built 
by Combustion Engineering-Superheater, Inc., 
with a capacity of 510,000 pounds of steam per 
hour at 1450 psi and with reheat to 1010 degrees 
F. Firing is with pulverized coal. 

Boiler cleaning is by |Vulcan, with fully 
automatic-sequential control. Each boiler has 
ten long retractable soot blowers driven by 
electric motor, eight air-driven wall blowers, 
and controls for the two electric-driven air 
heater blowers. Air is the blowing medium. 

The consulting engineers for Metropolitan 
Edison Company were Gilbert Associates, Inc. 
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Metropolitan Edison Company a 
Vulcan user at Crawford and Eyler 
Stations, has now swung to fully 
automatic-sequential Vulcan soot 
blowing for Titus Station. 


Standing at the control panels, 
adjacent to all other boiler instru- 
ments, the operator now does the 
complete soot-blowing job by merely 
pushing a single button. 


Operation of the Vulcan system is 
right before his eyes. He can see at a 
glance that each unit automatically 
cuts into operation at the right time 
and pressure, blows for the proper Control panels, Vulcan Automatic-Sequential Systems 
period, and cuts out of service. If 
any unit requires more—or less— 
frequent blowing, the control is at 
his fingertips. 


There is no need to waste time or 
effort climbing to remote locations 
—no excuse for forgetting to blow 
on schedule. 


A Vulcan Automatic-Sequential 
System is designed to clean boilers 
better at lower cost. Bulletin 483 tells 
the story. Write for it. 


VULCAN SOOT BLOWER DIVISION 


Continental Foundry & Machine Company 
DU BOIS, PENNSYLVANIA 


One of ten Vulcan Long Retractable Blowers, Unit 1 
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with Continuous Boile 


The simple-level-control COPES Type 
BI is the modern version of the first 
continuous-feed regulator. COPES 
also offers the two-element Flowmatic 
and the three-influence Balanced 
Flow, both independent of all other 
boiler instruments and controls. 


TENSION RELIEF 


BOILER WATER Ea 
BOILER STEAM 


BOILER FEED WATER =| 


= 
— 
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laughed when, back in 1913, COPES engineers first sug- 

Mam gested feeding a boiler continuously. But a few central station 
engineers took a chance and permitted trial installations. Thanks to their 
help, the then-new principle was proved correct. Now all modern feed 
water regulators feed continuously. 


Since then, other engineers in important plants have helped COPES 
score many more “‘firsts’’ in feed water control. Even today experimental 
installations are pointing the way to new concepts of efficiency, economy 
and safety in boiler feeding. COPES is, and will continue to be, prepared 
for your most difficult jobs. 


NORTHERN EQUIPMENT DIVISION 


Continental Foundry & Machine Company 
811 GROVE DRIVE, ERIE, PENNSYLVANIA 


Headquarters for Feed Water Regulators, Pump Governors, Differential 
Valves, Level Controls, Hi-Low Alarms, Reducing Valves, Desuperheaters 
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If your plant power system is loaded close to full capacity 
and you have a place where a large constant-speed motor 
¢an be used, you may be able to install a unity power-factor 
Synchronous motor without increasing the kva load on 
your system. 

Or, if your power system is already overloaded, then a 
leading power-factor synchronous motor can actually supply 
Kvars to your system while performing its usual drive 
duties. Then you can often install additional inductive 
apparatus to an existing system without fear of overload- 
ing feeder lines. 

If you are planning plant expansion or you need more 
motors and or suspect power system overloading, contact 
the nearest G-E sales engineer. He'll help you survey your 
system, and help you determine the type of synchronous 
motor you need—should this be one answer to your power 


system problems. General Electric Company, Schenectady, N.Y. 


How get more out 


install G-E Synchronous Motors 


ADDITIONA 
MOTOR 
LOAD 


Ws 


NEW! A Helpful Training Course on Motors! 


Everyone concerned with technical training problems will want 
this new G-E Motor Selection and Application Course. Consists of 


9 short, easily understood lessons. Complete kit slide films, 
review booklets and instructor's manual —$100. Call or write your 
nearest G-E sales office, or send for free copy of 96-page instructor's 
manual. 


Look at the scope of this Course 


Fundamentals of Motors 
Types of Motors 


Fund tals of Selecti 


A-c Induction Motors 
Single-phase Motors 
D-c Motors 
Synchronous Motors 
Adjustable-speed Drives 
Gear Motors 


PS 
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your power system 


for unity and leadin g power-factor drives 


Control, too, will protect your system—G-E Limitamp 
high-voltage control provides ample interrupting ca- 
pacity, protection for operating personnel, good appear- 
ance, and compactness. Here it controls and protects a 
39 ap G-E synchronous motor. 


Check power factor on individual circvits—easily, quickly —with new 
G-E hook-on power-factor meter. This portable instrument hooks 
eround the line —-no cutting of conductors, no costly shutdowns to 
make power citecks. You can accurately locate those circuits where 
corrective action is needed. 
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G-E SYNCHRONOUS MOTORS 
ARE DRIVING.... 


pumps SAWS 
compressors generators 
Jordans rolling mills 
beaters pulp refiners 
crushers chippers 
bail mills flour mills 
tube mills stock refiners 
large conveyors _ line shafts 
blowers fans.... 


in all types of industries where their 
efficiency, low first cost, and reliability 
make them exceedingly popular. 


General Electric Co. Sect. 0770-25 
Schenectady 5, N. Y. 
Please send me the following literature. . 
(] for reference purposes 
Cl for pl ing an i diate project 
GER-234--Synchronous Motors Do Two Jobs at One 
Time 


GEA-5332 —Low-speed Synchronous Motors 
GEA-5426 —High-speed Synchronous Motors 
GEA-5469--G-E Testing Instruments 

GEZ-310— Motor Training Course Instructor's Manual 


. 
\ 
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@ at the New GADSDEN 


Steam Plant of the 


Alabama Power Company 


HAS BEEN 


serving one of the boiler units. 


It is the policy of Alabama Power 
Company to generate, transmit and 
distribute electricity to its custom- 
ers at the lowest cost consistent 
with good service. 


When designing the new 120,000 
kw. Gadsden Steam Plant, the 
Alabama Power Company, in keep- 
ing with this policy, incorporated 
proven engineering developments 
which contribute to economical 
power generation. High among 
these was REPUBLIC automatic 
boiler control. 


Two steam generators, each with a 
capacity of 600,000 pounds of 
steam per hour, and operated at 
875 psig. and 885°F, supply steam 
to the two turbines. Fuels used are 
natural gas or pulverized coal, 
either singly, or in combinations. 


The REPUBLIC control board is 
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made up of one electrical panel, 
one recorder panel, and two com- 
bustion control panels per boiler. 
All panels are joined together to 
form one continuous board for the 
two boilers. The boilers are rubber 
mounted to reduce vibration, are 
gray in color, and lighted from an 
overhead canopy. 


The REPUBLIC combustion control 
system receives its initial impulse 
from the main steam line through 
the master controller which estab- 
lishes a pneumatic loading pressure 
proportional to the boiler load. The 
loading pressure is transmitted to 
the variable speed coal feeders, 
and to the gas fiow valve when 


REPUBLIC FLOW METERS C0. 22:0 oversey 
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On this Republic control board are mounted all gauges, meters and controls 
for operating each of the two boilers and their auxiliaries. 


burning gas in combination with 
coal. This pressure is also trans- 
mitted to the air flow regulator. A 
corrector regulator provides means 
for maintaining the proper steam 
flow air flow relationship. Provision 
has also been made for manually 
adjusting this ratio from the boiler 
panel. 


' Air flow and furnace pressure are 


regulated by hydraulic coupling 
speed, but fan damper controls are 
provided for use at extremely low 
loads, when the fan speed would 
be reduced below 30% of the 
motor drive speed. 


The boiler feedwater pumps are 


equipped with REPUBLIC auto- 
matic minimum flow hand reset 
valves. These valves open when the 
flow through the pumps is 150 gpm 
or less and by-pass this amount of 
water to the deaerating heater. 


The REPUBLIC feedwater regu- 
lator is located on the operating 
floor and can be manually operated 
during emergencies from the boiler 
control panel. The valve control is 
pneumatic, single element, but the 
valve is operated by a hydraulic 
cylinder. 


For complete information on 


. REPUBLIC automatic boiler control 


write for Data Book No. S-21. 
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AIR SWEPT TUBE MILLS 
for BITUMINOUS... 


ANTHRACITE...COKE BREEZE 


The KVS Air Swept Tube Mill, a slow speed 


ball mill, prepares all grades of coal for combus- 
tion at low power and maintenance costs. The 
pulverizing balls are carried by centrifugal force 
to a point where they are thrown down on the 
coal in a continuous cascade of balls delivering 


thousands of blows per second. 


The KVS variable speed fan draws air 


through the mill, floating out an impalpable 


powder to deliver a carbureted fuel to the 


burners. 


KVS offers a complete service in design, building and erecting com- 
plete steam generating plants under one responsibility. KVS engineers 
are available for consultation. 


Ask for a copy ‘of Engineering Bulletin No. 44-B containing valuabte 
information on preparation of pulverized fuel and steam generaticn. 
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2 PARK AVENUE + NEW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA. ; 
CANADA + ENGLAND + FRANCE + AUSTRALIA 
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DIRECT CONTACT HEATER 
__ AND VENT CONDENSER 


VACUUM BREAKER 


STEAM INLET 


‘ 
pm 


DEAERATOR 


DEAERATED WATER OUTLET 
TO ZEOLITE 


ZEOLITE WASH WATER 
SUPPLY 


ZEOLITE WASH WATER ‘ 
RECLAIMING COMPARTMENT 


ZEOUTE WASH WATER 
RETURN —— 


SLURRY CONCENTRATOR 


VALVE SIGHT 
GIASS — 


TREATED WATER“ 


HOT ZEOLITE 


WASH WATER CIRCULATING PUMP ———————— 
EMERGENCY SLUDGE VALVE 


You have less to do... to worry about . . . to pay 
for—when you use Worthington’s revolutionary Hot- 
Slurry-Type Deaerating Water Softener. 

It combines all the best features of Hot Process and 
Zeolite, plus these Worthington-originated features: 


No more scaling trouble. Direct-contact vent condenser 
eliminates scaling trouble experienced with old-fashioned 
shell-and-tube types. 

Supervision reduced. Concentrated sludge is removed 
automatically and proportionately to water volume. 
Assures uniformity. Hydraulic chemical mixer assures 
uniformity of chemical strength. Also saves space. 
Fasier cleaning of valve-type wash water sight glass. 
Better deaeration. Steam-jet deaeration is simpler, gives 
better efficiency—removes oxygen to .005 cc per litre. 


ATMOSPHERIC VENT CHEMICAL APPLICATOR WATER BOX 


Here’s how to make water softening 
a soft job for you 


WATER INLET 
CONTROL VALVE 
a 


RELIEF VALVE 


CHEMICAL AND WATER 
MIXING ZONE 


WATER LEVEL FLOAT CONTROL 


une 


SLURRY BED 


AUTOMATIC PROPORTIONAL 
SLUDGE VALVE 


ye PROPORTIONING METER 


TIME INTERVAL 
RELAYS 


< 


RAW WATER INLET 


DECANTING GEAR 
AND LEVEL GAUGE 


CHEMICAL 
DECANTING TUBE 


CHEMICAL 
CIRCULATING 
—PUMP 


CHEMICAL LIQUID DIFFUSER 
CHEMICAL DILUTION AND PUMP SUCTION BOX 


CHEMICAL PUMP — 


Independent backwash system. Built-in annular wash 
water compartment provides clear hot water for back+ 
washing and reclaims it without affecting operating 
velocities in treating zone. This feature not only pays 
off in systems employing filters, but also is ideal for 
backwashing the hot zeolite. 

You also save because Worthington Hot-Z Systems 
operate on low-priced lime and salt. The average in- 
stallation saves enough in chemical costs to pay for 
itself in 3 years! 

Get all the facts! 

It will pay you to investigate the Worthington Hot-Z Sys- 
tem thoroughly. Tell us your conditions of service and get 
our recommendation in terms of dollars and benefits. You'll 
find there’s more worth in Worthington. Worthington Pump 
and Machinery Corporation, Water Treating Section, Dun- 
nellen, N. J 


. 


WORTHINGTON 


WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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New ALLIS-CHALMERS Tractor 


14 Interchangeable Attachments 


Standard Buckets 

Light Materials Buckets 
Heavy-Duty Buckets 

Rock Forks 

Bulldozer Blades 

Plus other attachments 
for some models 


1-¥d. HD-5G 
Drawbar hp.: 40.26 
Dumping Height*: 9 ft. Y/ in. 
Total Weight: 16,200 Ib. 


2-Yd. HD-9G 
Drawbar hp.: 70 1 
Dumping Height*: 

11 ft. 42 in. 
Total Weight: 29,800 Ib. 


Standard Buckets. 
up to 4 cu. yd. 
(light materials buckets up to 7 cu. yd.) 


: Introducing a New Era of 
Tractor Usefulness... 


* These new Tractomotive shovels on the larger size Allis-Chalmers isd _—oe 

rawboar 
an tractors now bring you the same wide utility, the same Dumping Height*: 

‘ outstanding performing ability as the popular HD-5G — the eee k 


Total Weight: 40,000 Ib. 


Tracto-Shovel that revolutionized excavating and material handling. 


The Newest, Finest Tractor Line on Earth... 


The new Allis-Chalmers tractors are not ideas and those of your operators and 
just refinements of existing models . . .they mechanics. These are combined with the 


are new from the ground up ...without vast experience of Allis-Chalmers to set 4-Yd. HD-20G : 
compromise anywhere in design or mater- new standards of Performance, Durability, Hydraulic Torque Converter 
ials. Back of their design are your own Simplified Servicing, Ease of Operation. Drive —175 net engine hp. 


Dumping Height*: 13 ft. 5 in. 
Total Weight: 61,600 Ib. 


*Height of bucket hinge 


DIVISION 
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Below is a typical forced-ventilated installa- 
tion. Motor can be arranged so ducts can be 
brought in at any angle. 


Lucite window makes brush inspection easy. Simply Light, sturdy end covers and air shields are easily 
rcémove window for quick entrance to brushes and quickly removed for inspection and cleaning. No 
«.. for checking and inspection and maintenance. crane is required. One man can do the job easily. 
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MORE: 


POWER 
PER DOLLAR 


Synchronous Motor Offers 
New Installation Flexibility 


When forced ventilation is required you can elimi- 
nate many installation problems with this synchro- 
nous motor. Air is supplied to the motor from both 
ends through air inlet brackets... two at each 
end, on either side. Duct or pipe connections can be 
brought from above . .. from below... from one side 
or the other . . . or a combination. Thus, you can 
position the motor without regard for duct work. 

Covers and air shields, too, add to installation 
flexibility. They can be easily removed — by hand 
— for inspection or cleaning of the motor. No 
crane is required. Thus motors can be mounted 
in hard-to-reach places. 
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SYNCHRO 
OTORS AND CONTRA 


motor investment . . 
your power dollar. 


This added installation flexibility may open up new © 


opportunities to save money with synchronous mo- 
tors. In many cases, these motors will improve your 


power factor and reduce your power bill. They pro-_ 


vide more power per dollar for many types of 
drives than any other motor. 


Get all the facts on Westinghouse Synchronous 


Motor savings. Ask your Westinghouse representa- 


tive for information on the simplified inspection © 


and servicing these motors offer. Complete informa- 
tion is available. Ask him for a copy of DB-3200 


or write Westinghouse Electric Corporation, P. O. | 


Box 868, Pittsburgh 30, Pennsylvania. J-10354 


Matched control fur the motor. This Slipsyn 
Synchronous Motor Control protects your 
. helps you get more for 
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on auxiliary lines 


witH CRANE sTEEL GATE VALVES 


150 AND 300-POUND CLASSES 


Don't shortchange your power piping dollars by 
putting less than the best on auxiliary lines. Use 
dependable quality Crane Cast Steel Wedge Gates 
on lines such as extraction steam, condensate, heater, 
and suction piping. Then you can be sure they 
operate as efficiently as high pressure lines. 


These valves are ruggedly constructed, easy to 
Operate, require minimum routine maintenance. 
Body and bonnet are amply reinforced at all stress 
points. Trim materials are those best suited for 
dependable service under severe conditions. 


Solid wedge disc, fully guided, reduces drag on 
seating surfaces. Crane body-bonnet joint gives 
maximum protection against gasket blow-out. Ask 
your Crane Representative for further details—or 
see your No. 49 Crane Catalog. 


FOR HIGH PRESSURE 
HIGH TEMPERATURE 
SERVICES 


use the valves that completely 
eliminate bonnetjvintleakageand 
maintenance—Crane Pressure- 
Seal Bonnet Gates, Globes, | 
Angles, Checks and Stop-Checks. _ 
Available in 600, 900, and 1500- 
Pound pressure classes. 
“Send for Circular AD-1819 

for details. No obligation. 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. ee 

Branches and Wholesalers Serving 
All Industrial Areas 


VALVES * FITTINGS * PIPE 


main line dependability 


te Nickel! Alloy trim. For 
up te 850° F.; for water, oil, 
alr, or gas up te 500° F. Siz : 
2te24-Inch. Also with Serev 


159 


STEM THREADS — ovt- 
side valve body—are 
not exposed to erosive 
ond corrosive effects of 
line fluids. Easy to 
lubricate. 


BOLTED PACKING 
GLAND has swinging 
eye bolts, easy to re- 
move, can't loosen in 
/ \ service. 


DEEP STUFFING BOX 
} with two-piece boll- 

type glandand flange, 
} | rr | | pulls upevenly, main- 
. tains tight stem seal. 


"| T-HEAD DISC-STEM 


| connection prevents 
side strain on stem, 
gives flexibility for 


Cross-section No. 33XR or U, 300-Pound Steel Gate. 


* PLUMBING * HEATING 
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Remove Lift into place 


ISOLATED-PHASE BUS SECTIONS 
shipped assembled, ready to install 


Factory-assembled G-E isolated-phase. bus sections pay off in low 
installation costs. Crated three-phase sections arrive ready to lift into 
place. You simply knock sides off crate—apply lifting brackets to 
“‘H” mounting beams and hoist into position for permanent bolting. 
When bus connections are made with semi-flexible connectors and 
sectional joints are sealed with gasketed banding rings—the job is 
complete! 

Other advantages of G-E design include high insulation values— 
reduced number of creepage surfaces without sacrifice of mechanical 
strength—dust and water-tight hinged covers which open from 
either side for easy inspection. 

Your G-E sales representative has complete information. Ask him 
for a copy of GEA-5460, a 28-page publication that will aid you in 
planning your buses, or write to General Electric, Schenectady 5, N.Y. 


Semi-fiexible connectors join copper buses 
of adjacent sections. This provides quick and 
easy alignment between sections. Split gas- 
keted aluminum banding rings seal out dust 
and water, reduce maintenance. 
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J West Central Heating Ptant, Wash, 0.0. 


TYPICAL 
USERS 


‘ 
Allegheny Co. Steam Heating Company |) 
Sanitary District of Chicago 
City of Cleveland 

Florida Power & Light Company 
Georgia Power Company 
Camarillo (Cal) State Hospital 
Heating Plant, Washington 
State Hospital 


General Motors Corp. (Buick Div.) | 
General Motors Corp. (Chevrolet Div.) 
Westinghouse Electric Co. ji 


University of Washington 


te 
‘ 
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What feature do you want most in an expansion 
joint ...sure movement, simplified installation, ease of 
servicing, low cost, low upkeep? 


Yes, they’re all important. But when you're dealing with 
steam under pressure, there’s nothing more important than i 
reliability—freedom from shutdowns. 


The high factor of safety in Yarway Gun-Pakt Expansion 4 - 
Joints prevents shutdown losses—eliminates accident hazards. . 


Gun-Pakt Joints are rugged joints, strong and dependable. | 
They are serviced under full steam pressure. Packing is added j 
simply by inserting a plug of Yarway plastic packing and i 
turning a wrench... the joint’s tight, the job done. 


FEWER JOINTS NEEDED 


With Yarway Gun-Pakt Joints you need fewer joints per ; 
length of pipe line. Each sliding sleeve may have a traverse 
of either 4’’, 8’’ or 12’. .. maximum expansion being 24” 
for a double-end joint. 


a Gun-Pakt is more than just another expansion joint—it is 


Yarway Single-end Gun-Pakt Ex- 
Ei pension Selal, welding type. a revolutionary idea in expansion joint engip ag. ii 
Double-end and flanged types success is shown by wide use in lead Oe I heating 


also available. stations, institutio 


n- Pakt . get Yarway Bulletin 

FARMALL-WARING COMPANY 
100 Mermaid Avenve, °)\\adelphia 18; Pa 

Branch Offices in al! Principal Cittes 


UN- PAKT EXPANSION JOINT 
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Wherever temperatures are important to you, there’s a dependable 
American Thermometer or Temperature Measuring Instrument for 
the purpose. The line is so complete, selection for specific needs is easy, 
whether you require accurate temperature measuring instruments 
to safeguard product quality, protect equipment or control costs. 


American Thermometers and Temperature Indicators and Recorders 
are available in ranges from minus 100°F. to plus 3000°F., with 
actuation by mercury, vapor pressure, gas, bi-metal or thermocouple 
—depending on instrument type and requirements. And, to indicate 
or record temperatures accurately as far as 250 feet from the tem- 
perature source, famous “Magic Pulse” self-compensating capillary 
tubing can be supplied. 


Whether you must know the exact temperature of a kiln, processing 
vat, deep freeze — anything hot or cold — choose from the many fine 
American Thermometers and Temperature Measuring Instruments. 
New catalog gives complete details. 


Stocked and Sold By Leading Distributors 


AMERICAN RECORDING 
THERMOMETERS 


Single, double, or triple 
pens in round or rectan- 
gular cases. 10-inch 
chart with effective 
scale width of 35” for 
easy, accurate reading. 
Chart Drive: 24-hour 
spring wound or electric. 
Actuation: mercury, va- 

or pressure, or gas. 

anges from minus 60°F. 
to plus 1000°F. 


AMERICAN DIAL THERMOMETERS 


Clear, bold figures on exact- 
ly graduated dials; pointer 
of contrasting color. Actua- 
tion: mercury, vapor pres- 


AMERICAN TEMPERATURE INDICATORS 


A radically new pyromet- 
ric-type instrument. Com- 
bines the unique Microsen 
Balance with the sensitivity 
of thermocouple measure- 
ment. Extremely accurate, 
rugged, dependable. Power 
actuated pointer. Ranges 
from minus 100°F. to plus 
3000°F. American Tempera- 
ture Recorder also avail- 
able. 


sure, gas, or bi-metal. 
Ranges from minus 60°F. 
to plus 1000°F. Cases for 
stem, wall, or flush mount- 
ing. 


4s 8 & S28 


AMERICAN INDUSTRIAL 
GLASS THERMOMETERS 


Full scale opening of 7”, 9”. 
or 12” with easy-to-read red 
mercury tubing. Ranges 
from minus 80°F. to plus 
1150°F. Straight and angle 
forms. 


AMERICAN © INSTRUMENTS. 


taaxweu ) A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ ELECTRICAL AND INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, 
‘CONSOLIDATED’ SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
"LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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at Coffeyville, Kansas 
Al Manis, superintendent of 
the Coffeyville municipal 
power plant, and Standard Oil 
(Indiana) lubrication special- 
ist Thomas R. Smith, review 
the latest report on NONPAREIL 
Turbine Oil in service in the 
10,000-KW turbine above. The neutralization number: 0.04 
mg. KOH /gm. 

Low acidity was one of the advantages Coffeyville engi- 
neers counted on in specifying NONPAREIL when this turbine 
was installed in June, 1949. NONPAREIL already had shown 
its resistance to deterioration, its freedom from deposits, and 
its elimination of acidity troubles, in the municipality’s 
5,000-KW turbine where it has been in service since 1945. 
The performance record on this first unit ...a record includ- 
ing no oil replacement, no necessity to remove the oil for 
treatment, no downtime for cleaning of the oil system .. . 
was reason enough for insisting on NONPAREIL in the second 
turbine. 

Consider what a similar lubrication performance record 


One (good) thing leads to another 


can mean to your own operating and maintenance costs. 
Consider too, that NONPAREIL Turbine Oil is guaranteed in 
writing to last as long as your turbine. Its neutralization 
number is guaranteed never to exceed 0.15 mg. KOH/gm. 

For details on NONPAREIL Turbine Oil as applied to your 
turbine installation, and case studies showing the results of up 
to 23 years continuous trouble-free operation of NONPAREIL 
in other installations, call for the services of your Standard 
Oil lubrication specialist. You can reach him at your local 
Standard Oil Company (Indiana) office, or write: Standard 
Oil Company (Ind.), 910 S. Michigan Ave., Chicago 80, III. 


 §TANDARD OIL COMPANY (INDIANA) 


HEN plant engineers at the A. O. Smith 

Corporation Kankakee Works tested 
STANODRIP Dripless Oil No. 59 on the rec- 
ommendation of a Standard Oil lubrication 
specialist, they found the solution for press 
room lubrication troubles. 

STANODRIP ended the drippage of oil 
from bearings on stamping and punch 
presses. That meant cleaner and safer work- 
ing conditions, less lubricant consumption, 
and fewer lubrication applications. As a re- 
sult, STANODRIP is now used throughout the 
press room and is being adopted by other 
departments as well. “Reduced mainte- 
nance costs and longer life of our equipment 
are definite advantages ... ,” says Don Hart- 
quist, Plant Engineering Supervisor. 

To help put STANODRIP Dripless Oils tu 
work wherever leakage or drippage is a 


Stanodrip 


treo. 


Dripless Oil 


problem ... or for assistance in all phases of 
industrial lubrication .. . call in the Stand- 
ard Oil lubrication specialist in your area. 
Contact your local Standard Oil Company 
(Indiana) office, or write: Standard Oil 
Company (Indiana), 910 South 

Michigan Avenue, Chicago 80, 
Illinois. 


STANDARD OIL CcomPANY | STANDARD 


C. B. Eggen of the Standard Oil 
office in Joliet is the specialist 
who helped solve this press room 
lubrication problem for A. O. 
Smith Corporation. 

With a broad background of 
practical experience and special 
training, his service is typical of 
the assistance available to plants 
located everywhere in the Mid- 
west. Like others in the corps of 
Standard Oil lubrication special- 
ists, he makes his headquarters 
near the plants he serves. 

To take advantage of prompt, 

on-the-spot service in your own 
plant, phone or write the Stand- 
ard Oil office in your area. When 
the lubrication specialist calls on 
you, be sure to get full informa- 
tion on these fine Standard Oil 
products : 
CALUMET Viscous Lubricants— These 
greases strongly resist washing and 
throw-off. Their superior wetting 
ability affords better coating of open 
gears and chains, better internal lu- 
brication of wire ropes. 


STANORUST Rust Preventives — The 
eight grades of STANORUSTs form 
one of the most complete and effec- 
tive lines of rust preventives avail- 
able. Each has been scientifically 


developed for its intended use. The 
1 grades range from a fingerprint re- 
mover to a heavy petrolatum 
that protects against corrosion 
for years under the most 
severe outdoor expo- 
sure. 


(Indiana) 


| No drips in this press room 
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NEW SPRINGFIELD UNIT FOR 
PULP AND PAPER MILL 


STEAM 
GENERATING 
designed wo 
the needs. 
INDUSTRY 


PRINGFIELD is building steam 
generating units for virtually every 
branch of industry: for PAPER MILLS... 
for TRACTOR PLANTS ... for makers of : i 
FARM IMPLEMENTS...for AUTOMOTIVE Sel Bt 
PLANTS...GLASS FACTORIES. ..special i 
boilers for CHEMICAL MANUFAC. | 
TURERS. Shown at the right is a modern BRT 
80,000 Ib. combination wood and oil ay 
fired Springfield unit installed in the a 
power house at the pulp and paper 
mill of Publishers’ Paper Co., Oregon 
Springfield specializes in the fabri. @_ \ 
cation and erection of steam generating i | 
units designed to meet the user’s par- 
ticular requirements: ANY SIZE...ANY 4 Ba es 
PRESSURE... ANY TEMPERATURE AND | 
FOR ANY FUEL. Springfield is organ- : 
ized to apply the same engineering 
skill to all contracts, large or small. 
We will be glad to submit a proposal 
covering your requirements, 


i 


Check with Your 


Consulting Engineer Location: Publishers’ Paper Co., Oregon City, Ore. e 
on Modernization and Consulting Engineer: H. W. Beecher, Seattle, Wash. 
New Plant Projects 


This unit is designed for 250 psig and operates at 200 psig with 500°F. total 
steam temperature at superhecter outlet. In addition to superheater, it is equip- 
ped wm a Springfield tubular air heater and a completely water cooled furnace, 
i ga ially designed water cooled grate for burning wood in such 
@ manner that the “hearth tubes serve as water walls when burning oil only. 


The unit is designed to deliver 80,000 Ibs. per hour continuously and 110,000 Ibs. 
per hour for two-hour peak when fired with oil only. When fired by wood and 
oil, it will develop 25,000 Ibs. per hour on wood and 55,000 Ibs. on oil firing. 


SPRINGFIELD BOILER CO. 


1953 E. Capitol Ave., Springfield, Illinois, U.S.A. 


Worldwide Sales and Service 
See Our Catalog BENT TUBE BOWERS © STRAIGHT TUBE BONERS © SUPERHEATERS © DESUPERHEATERS © AIR HEATERS 
in SWEET’S ECONOMIZERS © WATERWALLS © PACKAGE BONERS © COMPLETE STEAM GENERATING UNITS 
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RBOR YOUNGSTOWN 


Mister, can you spare 


One half a billion dollars may seem 
like pin money compared to the sums men- 
tioned for our national finances. 

But it is more than three dollars for each 
man, woman and child in the United States. 
It is more than the entire steel industry earn- 
ed in the “dreadful decade” from 1930 to 
1939. It's more than America spent to win 
two wars--the War of 1812 and the Mexican 
War, combined. * 

Approximately one half a billion dollars is 
the estimated sum that a group of steel and 
mining companies, one of which is The 
Youngstown Sheet and Tube Company, is in- 
vesting to guarantee future iron ore supplies 
for America. In the Mesabi iron range of 
Minnesota, development projects are under 
way which will produce millions of tons of 


ExDLORATION “WS. 


LABRADOR 
CONCESSION 


Half a Billion Dollars? 


iron concentrates from taconite. In Labrador 
and Quebec, a vast deposit of high grade ore 
is being developed. Plans include building 
a 360-mile railroad into the wilderness to 
ore docks on the St. Lawrence River. 

Where does this money come from? From 
an unnoticed addition to our national debt? 
From “extra nickels” tucked away in the 
Federal budget? From more taxes levied on 
every citizen's income? Certainly not! Devel- 
opment of these ore reserves will be financed 
by each participating Company asking its 
shareholders to share in its tremendous cost. 

America, in peace or in war, is served--now 
--and for generations to come. This is free 
enterprise. This is the system that created 
America from a wilderness and is the only 
sure way to keep it vigorous and strong. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices-.500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


8 steel industry is using all its resources to produce more steel, but it needs your help and 
ds it now. Turn in your scrap, through your regular sources, at the earliest possible moment. 
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Better Because Your 


ing Experience 


Welded-in floor plates provide a 
smooth rolling surface for your 
circuit breaker. Guide rails placed 
at each side of the breaker 
compartment add rigidity to the 
structure, A-3385 


Ruptoir is an 
Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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dead HELPED US design improvements 
into our switchgear. As the result of 
your suggestions and operating =e 
we added many new features including more 
panel space for instruments and relays, 
welded-in floor plates, wider guide rails, 
additional protection for wiring and made 
a more rigid switchgear structure. The new 
switchgear design is not only more function- 
al, but it’s attractive as well. It makes an 
impressive installation in any plant. 
ou requested more compartment space 
for mounting auxiliary equipment. So we 
designed a new and more spacious compart- 
ment for mounting power transformers, 
transfer bus and similar equipment. It per- 
mits you to make a variety of circuit arrange- 
sents in a single standard breaker unit. 
‘You wanted to avoid special plant floors 
for the installation of switchgear. We de- 
signed welded-in floor plates to eliminate 


this requirement and still provide smooth 
rolling surfaces for the breakers. Ruptair 
magnetic air circuit breaker equipped with 
built in wheels roll over this steel floor 
smoothly and easily. 

As the result of your experience and sug- 
gestions, special wiring is looped where 
flexing occurs to eliminate excessive wear. 
Wide full length guide rails on each side 
of the breaker compartment increase struc- 
tural rigidity and protect wiring. 

Your ideas have helped make standard 
Allis-Chalmers switchgear safer, stronger 
and better built. It’s modernized to do a 
better protection job for you. 

Standard Allis-Chalmers switchgear is 
composed of matched units, yet it can be 
tailor-made to suit your requirements. Get 
the facts today from your local Allis- 
Chalmers sales office. Or write direct to 
Allis-Chalmers, Milwaukee 1, Wisconsin, 


First in the U. S. with 
Metal-Clad Switchgear 
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PRECISION FIRIN 


Most advanced 
burner for firing 


Here’s the Iron Fireman Oil Volumeter 
that smooths out the flow of 
viscous heavy oils 


The Oil Volumeter is the heart of the Iron Fireman Hori- 
zontal Rotary oil burner. It is a positive displacement, 
variable volume metering pump, completely submerged in 
the oil reservoir. Multiple pistons in a rotating cylinder block 
pull a predetermined, adjustable amount of oil into each 
cylinder in turn, and discharges it at low pressure to the 
nozzle. The result is smooth, uniform oil delivery, depend- 
able performance and increased economy. No viscosity 


OIL, GAS and COAL FIRING 


compensating devices or regulating feed valves are needed. 
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low cost heav 


with the Iron Fireman 
Horizontal Rotary Oil Burner 


ive Iron Fireman Horizontal Rotary 


oil burner gives high efficiency over 


FLAME SHAPER 
VANES 


a wide range of oil viscosities. In some 
installations the fuel has varied in con- 
sistency from No. | to No. 6. No special 
burner adjustment was required to fire 


these oils with a steady, uniform flame. 
Heavy oils have higher heat value 
The heavy fuel oils (Nos. 5 and 6) 


contain up to 12° more Btu’s per gallon 


than lighter oils, and in most areas they 
are lower priced. The Iron Fireman 


Horizontal Rotary oil burner thus offers 
OIL FEEDS TO 
you an opportunity to make substantial OIL. DISCHARGE ie OF ROTARY 
PORT ATOMIZING CUP 


savings in fuel costs. 


Oil feed rate controlled within Y of 1% of setting 


Even when throttled down to less and motors are also available for 
than 20% of capacity this burner automatic modulating fire control, 
maintains a steady flame with auto- which make possible high precision 
matic adjustment of air-fuel ratio firing even when boiler load fluc- 
for most efficient firing. Firing rate — tyates rapidly between wide limits. 
is infinitely variable and is actuated For further information write 


by a single lever which is linked to “ 
both oil and air controls. Burner is for _— 16-page booklet, The 
Iron Fireman Horizontal Oil 


adaptable to manual, semiauto- : 
P Burner.” Iron Fireman Mfg. Co., 


matic or full automatic regulation. 
When equipped with two-position 3133 West 106th Street, Cleveland 


motor the burner is adaptable to 11, Ohio. Other plants in Port- ae 

automatic low flame start, or land. Oregon; Toronto, Ontario. Capacities Range Up To 

Hi-Lo flame operation. Controls Dealers everywhere. 500 Boiler Horsepower 
multiple units in a single boiler. Many 


Multiple units for larger boilers 
such installations carry a minimum 


Models are available for a very wide 
FOR POWER, PROCESSING or HEATING _ ‘summer load by firing only one burner. 


range of capacities, beginning as low 
as 18 boiler horsepower. Top capacity 
for a single unit (500 b.h.p.) can be 
extended almost indefinitely by using 
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‘another 


AIRST 


by HAGAN 


YOUR COPY OF BULLETIN 2551 
WILL TELL YOU HOW THE 


HACGGAN 


Flow Signal 

Transmitter 
Measures pressure or flow and 
transmits a proportional pneumatic 
signal to recording or control 
instruments 


FLOW SIGNAL TRANSMIT TER 
HIGH PRESSURE 


proponts 
1500 ping Fall sete 10 oF diferent 


BULLETIN 2551 


HAGAN 
ORPORATION HAGAN 
BUILDING 


PITTSBURGH. 


Magee 1954 


The Hagan Flow Signal Transmitter is a pneu- 
matically operated sender which transmits signals in 
a definite relation to a measured pressure differential. 


Applications include measurement of gas, vapor or br 
liquid flow, measurement of liquid levels or absolute wa 
pressures. Differentials at full scale can run from 5” % 
water column to 100 psi, at static pressures up to = | 


1500 psig. 

Write for Bulletin 2551, which contains details of 
construction and performance of the Hagan Flow 
Signal Transmitter. Address: Hagan Corporation, 
Hagan Building, Pittsburgh 30, Pa. 


HAGAN 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Ring Kalance, 


combustion control systems... 


tring balance flow and pressure instruments 
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THE PEERLESS TYPE 


Continuous Duty 


General Characteristics « SINGLE STAGE 
HORIZONTAL SPLIT CASE DESIGN 


DOUBLE & SINGLE SUCTION (Double Suction Sizes 114” through 48”; 
Single Suction Sizes 2’ & 3”) 


BOTTOM SUCTION (Bottom Suction Sizes 12” through 42”) 
BALL BEARING 

CAPACITIES: Up to 70,000 g.p.m. 

HEADS: Up to 300 feet. 


DRIVES: Direct-connected electric 
motor; belted drives; diesel, 
natural gas, and gasoline 
engine; steam turbine; 
combination drives. 


TEMPERATURES: 
Handles liquids 
up to 300° F. 


A popular size 
Type A, viewed from 
the discharge side 

|. The horizontally split 
case permis easy 
access 10 rotating 
elements without 
disturbing pump 
alignment or piping. 
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General Purpose 


TvPE A for All purpose pumping 

Peerless Type A pumps can be used in the widest 
variety of general pumping services, handling clear 
water and light alkaline fluids, where no solids are 
in suspension. Applications vary from pumping 
water for cooling engine jacket water, to providing 
plant water supply. 


type A for Advanced design 


Peerless Type A pumps are of the ball bearing type 
with horizontally split casings, for ease of inspec- 
tion and maintenance. All are furnished with we 
ble suction impellers except in three small sizes 
where single suction design is employed. Bottom 
suction can be furnished in all sizes from 12” 
through 42”. 


tye A for All capacities and heads 


Peerless Type A pumps offer users greatest range 
in capacities, delivering up to 70,000 g.p.m. Type 
A characteristics permit pumping against heads up 
to 300 feet. Liquids of temperatures to 300°F. can 
be safely handled. 


Tyee A for Ample safety factor 


The mechanical design of the Peerless Type A 
pump is as superior as its hydraulic characteristics. 
Oversize shafts, heavy duty ball bearings, modern 
design wear rings and shaft sleeves all contribute 
to ample protection against wear, afford a high fac- 
tor of safety in operation and assure reliable service 
and pump life. 


TyPE A for Accuracy in construction 


Careful attention to every detail of design is evi- 
dent in the Peerless Type A pump. For example, 
bearing seats are cast and bored integral with the 
case, assuring permanent alignment. All parts are 
machined to gauge on an interchangeable part sys- 
tem and are rigidly inspected in process. 


type A for Added service life 


Every Type A pump is fully tested in Peerless’ 
modern hydraulic testing laboratory, which can 
duplicate the field conditions under which the 
pump will be used. Experienced Peerless trained 
engineers located near you are at the. service of 
pump users, architects, contractors, etc., to see that 
the Type A pump matches or exceeds expectations. 


Write for Bulletin B-1300 describing and illustrat- 
ing Type A pumps in detail. 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Address inquiries to Factories at: 
los A 31, California and Indianapolis 8, Indiana 


Offices: New York, Atlanta, Fresno, Los Angeles, Chicago, St. Louis, Phoenix; 
Dallas, Plainview and Lubbock, Texas; Albuquerque, New Mexico. 
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A new wave of enlightened 
interest in Reheat is sweeping the 
country as the role of the high 
j pressure, high steam cycle promises 
; to play an increasingly important part 
in power-generating facilities everywhere. 
Today, design developments in both boilers 
and turbines frequently dictate the 
‘ use of the Reheat Cycle. But the spiralling 
: cost of fuels is as much a factor as any 
in endearing this tool—so promising 
from its very beginning—to the hearts 
of steam-electric station operators. 


Radiant superheaters and radiant 
reheaters were engineered and fabricated 
by Foster Wheeler as early as 1924 for 
one midwest station—considered one 
of the country's most efficient power plants. 


The Foster Wheeler designs shown here have 
the following common features: 
(a) Combination radiant and convection super- 
heaters have a natural characteristic 
maintaining a constant final steam tem- 
perature over a wide load range with a 
minimum amount of control equipment. 
(b) Since superheating is done partly in the radiant superheater a two-fold purpose 
is served. Gas temperature leaving the furnace can be reduced 
and danger of slagging is thus obviated. 
(¢) Steam generator characteristics are integrated with those 
of the turbine. 


For further information, write to: FOSTER WHEELER « 
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REHEAT—A 770,000 Ib per hr steam gen- 
erator for an important midwest utility. 


REHEAT—A 1,100,000 Ib per hr steam generator for 
a large steam-electric station in central Pennsylvania. 


REHEAT AND DUAL CIRCULATION—A 1,400,000 reheat and dual 
circulation steam generator for a steam-electric plant in New York 
City. Dual Circulation, a Foster Wheeler development, makes pos- 
sible the reduction of silica carryover to negligible quantities. 


CORPORATION 165 BROADWAY, NEW YORK 6, WN. Y. 


FOSTER WHEELER 
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EXCESS AIR—PER CENT 


_ When switching from one fuel to another or burning more 
than one fuel at the same time, you can realize large savings 
' with a continuous indication of Oxygen content in your flue 
gas—because Oxygen and Oxygen alone gives you an undis- 
torted picture of the amount of excess air present. 
This fact is borne out by the graph showing the relationship 
of excess air to CO, and O, in the flue gas of five common 
* fuels. While the O, curves nearly coincide (especially in the 
important 309 excess air range) the CO, curves diverge 
widely. 
Large Savings Possible 
This deviation was costing a medium sized refinery 1n Mich- 
igan $35-40 per day in boiler room fuel costs. Burning a 
combination of oil and gas they found that a combustion 
control system to handle their multiple fuel firing conditions 
would cost more than their small boilers. 
They purchased a Hays Magno-Therm Oxygen Recorder, 
and immediately found that their boiler operation was so 


THE HAYS CORPORATION 


MICHIGAN CITY 3, INDIANA 


0.-co, 


Oxygen and Oxygen alone gives you an undistorted picture of the amount of excess air present. 


inefficient that the pen would not stay on the 0-10% chart. 
However, by operating with reference to the O, recorder 
they were able to reduce fuel costs enough to pay for the 
instrument in 40 days. 


With the Hays Magno-Therm Oxygen Recorder you get: 


Continuous, highly accurate indication and recording. 
Complete compensation for temperature and pressure effects. 
Freedom from chemicals or hazardous fuel burning in the 
analyzing process. 

Swift, sure electroni ti 


If you are facing the problem of multi- 
ple fuel combustion, you will want a 
detailed copy of this O,-CO, Compari- 
son Graph as well as Hays Bulletin 
50-829—describing the Magno-Therm 
Oxygen Recorder. Write for this free 
information. 


Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeters 
Veriflow Meters and Veritrol * Gas Analyzers * Draft Gages 
Combustion Test Sets * CO: Recorders * Electronic Oxygen Recorders 
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Liquid Rheostat 
POWER PLANT CONTROL 


OF DIRECT COUPLED 
DRAFT FANS 


Speed of the direct coupled forced draft fans shown at right 
is controlled by remotely located Type 257 Liquid Rheostats. 


F& PROPER DRAFT CONTROL of 
boilers, use Allis-Chalmers Type 
257 Liquid Rheostats in the secondary 
of wound rotor motors driving forced 
or induced draft fans. 


Stepless speed control of Type 257 
Liquid Rheostats is engineered to give 
straight line relationship between motor 
speed and rheostat electrode position. 
Equal sensitivity of speed control over 
the entire regulated range is assured. 
Floor space is saved by compact de- 
sign. Only electrical connections are 


ALLIS-CHALMERS 
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required. Direct coupling of fans and 
driving motors simplifies bearing align- 
ment and maintenance problems . . . 
saves space . . . insures continuity of 
service. 

Low Maintenance. Type 257 Liquid 
Rheostats have but few moving parts. . . 
no arcing contacts. Electrodes can be act- 
uated by electric, pneumatic or hydraulic 
operators and give full resistance range 
in approximately ten inches travel. 
Call your A-C representative or write 
Allis-Chalmers, Milwaukee 1, Wiscon- 
sin for leaflet 1487544. A-3423 


WOUND ROTOR 
PRIMARY 
MOTOR CONTROL 


Make your Boiler Draft Fan 
Drive all Allis-Chalmers. 
Use the Type 257 Liquid 
Rheostat for secondary speed 
control, an Allis-Chalmers 
ype “‘H"’ Starter for prim- 
arycontrol (bul. 14B6410A), 
and an Allis-Chalmers 
wound rotor motor, 


ORDER TELEGRAPH 
SYSTEMS 


The Allis-Chalmers Order 
Telegraph System is accurate 
and reliable . . . can be de- 
pended upon even during 
station power failure because 
it uses the dc bus for its 
power source. An alarm sys- 
tem operates until the order 
is returned correctly, Select 
either five or ten-inch semi- 
flush dials. Use it to trans- 
mit orders between switch- 
board and turbine room, 
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DESCRIPTION: Rated capacity under standard ASRE conditions—25 tons. Hermetically 
sealed absorption refrigeraiion system. Refrigerant, water. Absorbent, lithium bromid 
Source of energy, steam. Refrigeration unit operates under ao vacuum, but the chilled- 


‘is water circuit operates under ordinary pump pressure. 


SERVEL STEAM-OPERATED AIR CONDITIONERS 

GSelf-Contained unit. tons of refrigeration. Heating optional. 
All-Year Air Conditioner. In 3-ton and 5-ton sizes. Cooling and heating. » 
For single or multiple installations. 
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THE SERVEL WATER CHILLER—AN ECONOMICAL SOURCE OF CHILLED WATER OR AIR CONDITIONING a. 
INDUSTRIAL PROCESSES HOTELS 
46 


Supplies chilled water or air conditioning 


OU’LL find it well worth while to consider the 

new Servel 25-Ton Water Chiller as a source of 
chilled water for industrial processing, or air condi- 
tioning. It’s so light, quiet, and free from vibration 
you can install it on arty floor, even the roof. You can 
operate it on steam from any source, at-any pres- 
sure, produced with any fuel. If waste steam or 
waste heat is available, you can operate on it, and 
save most of the normal costs of fuel. And since 
electric-power requirements are negligible, you can 
usually connect it to existing electric systems. 

Along with these installation economies, you get 
the operating benefits of Servel’s famous no-moving- 
parts cooling system. This means dependable opera- 


tion, long life, and low maintenance. You get un- 
usually close control of temperatures, too, because 
you can modulate capacity as much as 50%. 


Send today for full information. No obligation. 
And if you care to include details of your cooling or 
air-conditioning problem, we’ll be glad to have our 
application engineers make suggestions. 

WHY SERVEL IS YOUR BEST AIR-CONDITIONING BUY 
@ No moving parts in cooling system to wear out e Low main- 
tenance costs @ Long life @ Hermetically sealed ® Complete 


safety of operation e Chilled-water circuit operates under 
normal pump pressure 


COUPON FOR MORE INFORMATION maids Se. 
| 


AIR CONDITIONERS 


FOR INDUSTRY FOR HOME FOR BUSINESS 


Department X28, Evansville 20, Indiana 
Gentlemen: 
Please send me more information on the following? 
| Servel 25-Ton Water Chiller. 
Servel Self-Contained .\ir Conditi 
Servel 3- and 5-Ton All-Year Air Conditioners______ 


IF YOUR JOB CAN BE DONE BETTER WITH AIR CONDITIONING OR COOLING, IT CAN BE DONE BEST WITH SERVEL 
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Power bottleneck broke 


New G-E Metal-Clad 
switchgear provides 
for increased output, 
gives greater safety 


Old equipment was 
inadequate for 
growing needs 


After years of service at the Traylor Engineer- 
ing & Manufacturing Co., Allentown, Pa., 
the old-fashioned switchgear shown at left 
was operating on borrowed time. Already 
over-loaded through increasing power de- 
mands, it had become a bottleneck that limited 
expansion and hampered efficient production. 

With interrupting devices entirely inade- 
quate to handle the power that could be 
delivered under short-circuit conditions, any 
major fault in the system could have been 
disastrous. 

Today this obsolete equipment has been 
replaced by modern G-E metal-clad switch- 
gear. Dangerous exposed switches have van- 
ished. Interrupting capacity is adequate to 
take care of abnormal conditions. And a 
modern high-voltage distribution system as- 
sures ample power for years to come. See 
opposite page. 

For information on similar equipment for 
your plant, contact your G-E sales represent- 
ative—or write for Bulletins GEA-3083 
Metal-clad Switchgear; GEA-3592 Load- 
center Unit Substations; GEA-3758 Load- 
center Power Distribution. General Electric 
Company, Schenectady 5, N. Y. 


This is the old open-type switchgear originally installed 
at the Traylor Engineering & Manufacturing Co. Exposed 


= 

switches were a safety hazard. With extra feeders -metal-clad Switchgear 
added through the years to take care of expansion, the - 43 


rear of the switchboard had become a tangle of cables, 
inviting short circuits. Old 240-volt distribution system seri- i Bat} 
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Modern G-E Metal-clad Switchgear now installed at 
the Traylor Company provides greater safety because 
all parts are completely enclosed. For greater protection 
against short circuits, separate circuits are isolated in 


Load-center Unit Substati li tes long low- 
voltage feeders—saves copper. 2400-volt power is 
received at this load-center unit substation and stepped 
down to utilization voltage on the factory floor. Because 


individual compartments. Circuit breakers may be easily 
removed for inspection, with protection for personnel, 
Power is distributed from this unit at 2400 volts, replac- 
ing the old 240-volt distribution system. 


the substation is located close to the machines it serves, 
low-voltage: feeders are short, saving copper and giving 
better voltage control. Discarded cable previously used 
for low-voltage distribution is shown at left. 


GENERAL ELECTRIC 
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WA-SERIES 
Steam Turbine 


OME 


Generator Units 


HEN YOU'RE GENERATING pro- 
cess steam, you can save substan- 
‘tially by also generating electric power 
as a by-product! 

For if you need a large amount of 
steam anyway, it costs only slightly 
more to establish higher pressure steam 
conditions for operating a turbine-gen- 
erator unit as an efficient pressure-re- 
ducing valve. Process steam leaves the 
turbine at controlled pressure; power is 
generated as an economic by-product. 

Allis-Chalmers modern WA-Series 
impulse steam turbine generator units 
are built especially for the economies 
inherent in such applications. WA- 
Series unit designs fit into your plant; 
tie in thermodynamically, as well as 
electrically paralleling with other units 
or systems. 

They are being built in NEMA rat- 


50 


Make Your Process Steam 
Serve Double Duty! 


ings through 7500 kw, for both con- 
densing and non-condensing service, 
with or without automatic extraction. 
The WA-Series brings to the industrial 
and utility power plant the economies 
of repetitive manufacture as well as the 
design refinements proved by long 
steam turbine generator experience. 
Purchaser convenience and simplicity 
are paramount in WA-Series design. 


{ 


4 GENERATORS PUMPS 


TURBINES & CONDENSERS SWITCHGEAR MOTORS & TRANS- 
& BREAKERS CONTROL FORMERS CONDITIONING 


Three-bearing construction, above-floor 
oil piping and bracket-bearing, housing 
type generator—all make a compact unit 
with simple foundation requirements. 

Get the full story on the modern 
WaA-Series! Be sure your next generat- 
ing unit has al/ the latest features. Call 
your nearest A-C office or write to 
Allis-Chalmers, Milwaukee 1, Wis., 
for Bulletin 03B7664. 


A-3445 


WATER 
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Above: 
This 90,000 Ibs. steam per hour unit, 
designed for 475 Ibs. pressure, 


serves the Mansfield Tire & Rubber 
Co., Mansfield, Ohio, 


Two 515 H.P. units installed in 
Brown-Forman Distillers Corporation, 
Louisville, Ky. Plant, 


HENRY VOGT MACHINE CO. - 1000 W. Ormst 


Branch Offices: New York, Philadelphia, Cleveland, whi 
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and HEATING 


The design provides large furnace volume and 
a high ratio of radiant heating surface. 
Proper combustion is assured with any fuel 
or method of firing. Superheaters, air pre- 
heaters, economizers, water walls, and soot 
blowers can be readily incorporated. Vog! 
Class VL Steam generating units are giving i 
satisfactory service in Hotels, Sugar Re- 
fineries, Steel Mills, Furniture Factories, 
Distilleries, Oil Refineries, and related 
industries. A bulletin showing typical 


installations will be sent upon request. 


St. Louisville 10, 
ago, St. Louis, Dallas 
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World’s Largest Store uses 
5000-kw Rectifier Installation 


NE 


Macy's replaces d-c generating plant with 


G-E IGNITRON RECTIFIERS 


hen this famous New York 
store decided to discard its d-c 
generating = and buy power, 
it had a problem. A considerable 
portion of its equipment re- 
quired d-c power but only a-c 
power could be bought. After 
considering various methods of 
power conversion, Macy’s chose 
dependable, proved-in-service 
G-E Ignitron Rectifiers to supply 
the 5000 kw of d-c capacity it 
needed. 

The G-E Ignitron Rectifiers 
operate 24 hours a day, 7 days 
a week, with minimum attention. 


In addition, it gives steadier, 
constant voltage over the en- 
tire load range and higher 
short-time overload capacity. 
Supplied as a complete packaged 
unit with transformer and metal- 
enclosed switchgear, the in- 
stallation occupies minimum 
space. 

For information on a G-E 
Ignitron Rectifier to fit your d-c 
power needs, ask your nearest 
G-E Sales office for a copy of 
bulletins GEA-5539 and GEA- 
5569 or write General Electric 
Company, Schenectady 5, N.Y. 


> 


Major portion of the power load of this huge 
store is supplied by the 5000 kw G-E Ignitron 
Rectifier installation. 


324-3 
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How critical can 


you be? 


You certainly have a right to be as critical 
as your requirements, and if those requirements 
happen to include pressure vessel outlets they 
are critical indeed. 

But not too critical for Taylor Forge! 

Typical Taylor Forge pressure vessel outlet fit- 
tings are illustrated above — nozzles, manways, 
welding necks, and related flanges. They are 


pe wth necks, 
thems > ov Range and 


the embodiment of Taylor Forge engineering 
research and forging technique. 

But whether it is the nozzle at the pressure 
vessel or the WeldELL or other Taylor Forge 
Fitting on the line, it always expresses the un- 
compromising standards of Taylor Forge. 

How critical should you be? Just critical 
enough to insist on the best welding fittings all 
the way through, and that means Taylor Forge. 


TAYLOR FORGE 


Taylor Forge & Pipe Works © General Offices and Works: P.O. Box 485, Chicago 90, Ill. 


Facts on pressure vessel 
outlets — this 118-page book 
covers nozzles, necks, manways 
and large diameter flanges; in- 
cludes data on TEMA Standards 
and section on modern flange 
design. Coupon brings you copy. 
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Offices in all principal cities @ Plants at Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 


(CD Send copy of Pressure vessel catalog No. 501. 
(1 Send copy of welding fitting and flange catalog. 


NAME 


POSITION 
COMPANY. 
STREET ADDRESS. 
CITY. -ZONE___STATE 


Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, III. 
501-0851 
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America’s great public utilities 
choose American Blower it 
Fly Ash Precipitators 


American Blower Fly Ash Precipitators are playing ‘te ofan 
an important part in the expansion programs of 
many major American public utilities. Years of ex- ; 

perience in the power plant field enable us to provide 
equipment designed and built to handle particular 
problems efficiently and dependably. 


1. Here are sections of a Type 
ST Fly Ash Precipitator being 
loaded into a railroad car. 
Because the units are fur- 
nished partially assembled, 
they are easier to handle and 
field erection is simplified. This 
precipitator will be used on a 
690,0004 steam/hr. pulverized 
fuel fired boiler for a flue gas 
volume of 350,000 cfm. 


~-2. Assembled unit receives final 
inspection prior to shipment. 
There are 816 tube elements 
forming 2 banks. Arrows in- 
dicate lines of mating sections 
which are match-marked to 
simplify assembly. Depending 
on the size or terminal ve- 
locity of fly ash particles, this 
Fly Ash Precipitator, when 
properly installed and oper- 
ated, will on a normal instal- 
lation remove from 85 to 90% 
of the fly ash. 


The simple principle of operation of the Type ST Fly 
Ash Precipitator combines refinement, proportions t . Principle 
and methods of construction which result in a more q erence of Operation 
efficient, compact and economical unit. eases 
If you have a fly ash problem and would like further are forced to outside 
information on American Blower Fly Ash Precipita- 
tors, write to our nearest Branch Office and data will 

be sent to you without obligation. 


centrifugal force 
which concentrates fly 
ash near tube wall. 
Cleaned gases in 
center of tube pass on 
through outlet tube. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of Aurmcan Raoraroe & Standard Savitary coaroaanom 


your Best Buy AMERICAN BLOWER POWER PLANT EQUIPMENT 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS - DETROIT LUBRICATOR - KEWANEE BOILERS - ROSS HEATER - TONAWANDA IRON 
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Unique Circulating Water System 
Installed in This Power Plant 


The R. E. Burger steam-electric plant 
of Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
circulating water system pioneered joint- 
ly by Worthington and the consulting 
engineer, Mr. George W. Saathoff. 

All major equipment except circulat- 
ing pumps, which are designed to operate 
completely submerged if necessary, are 
located above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Harrison, New Jersey. 
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HOW IT WORKS 

Two full-capacity circulating pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven H1FLO. Its high starting head 
characteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIxFLo, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
water renders the turbine ineffective. Then 
the primary HIFLO works alone, producing 
full capacity under reduced head. 

*In the new unit, there are two half-capacity 


primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 


WORTHINGTON 


WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Water Heaters 
Steaom-Jet Ejectors 


Boiler Feed Pumps 
Water Treating Equipment 


Steam Turbines 
Surface Condensers 
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te _AVOID DOUBLE TROUBL 


‘DE LAVAL PURIFIER 


The chief causes of turbine lubricating oil con- 
tamination are dirt and water. They are double 
trouble-makers, but a De Laval Oil Purifier will 
promptly get rid of both of them. A De Laval 
machine completely protects your turbine, and 
; insures a perfectly clean lubricating system at 
| all times. 


The basis of this protection is the powerful 
action of centrifugal force, which throws all 
solid particles, such as dirt, out of the oil and 
stores them in the bowl of the machine until 
cleaning time. Dirt once removed from the oil 
never can remix with it, nor can dirt store up 
within the purification zone to lessen the effec- 
tiveness of the centrifugal force. And, of course, 
all water that is simultaneously thrown out is 
: discharged to waste. 


De Laval protection not only is double—it is 
: constant in efficiency during the entire length 
of time that the Purifier is in action. 


THE DELAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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® VALVES 
@ PIPE FITTINGS 


Lubricated Plug Valve 


Walworth 
Steel Gate Valve 


Walworth 
lron Body Gate Valve 


rth 
Brinell’’ Bronze Globe Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 


accuracy and metallurgical properties. In design, construction, and 


experience in the manufacture of quality valves and fittings. 


Your Walworth distributor will give you full information on the 


complete line of Walworth steel, iron, and bronze, and special alloy 
Walworth 


Iron Body Saddle Gate Valve valves and pipe fittings; also Walworth Lubricated Plug Valves, and 


Walseal* valves, fittings and flanges. Ask for this information today. 
*Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
Cast Steel Flanged Fittings 


| 
| 
| 
| 
| 
| 
; performance, Walworth products reflect more than a century of 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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POWER 
CONNECTORS 


Silver plated on 
all contact surfaces! 


Silver on all current-carrying surfaces is just one of 
the ways in which G-E power connectors reduce 
joint resistance and minimize corrosion. Carefully 
regulated copper content of connector alloy provides 
current-carrying ability equal to that of conductor. 


3 


§ 


Sharp, machine-serrated contact surfaces bite into 
the conductor, giving a permanent high conductivity 
joint that resists vibration and maintains positive 


_ pressure at all times. Interlocking sides confine the 
strands of the cable within the enclosure, reducing 


inter-strand resistance and taking full advantage of 
the cable’s current-carrying capacity. Non-corrod- 
ible hardware of high-strength bronze alloy assures 
permanent tightness of connections. 


There’s a wide range of types—straight, tee, block, 
angle, parallel, expansion, ground, and many others. 
Why not place a trial order with your G-E sales 
representative? Write for Bulletin GEC-400—it con- 
tains 44 pages of valuable connector information. 
Section 856-57, General Electric Company, 
Schenectady 5, N. Y. 


eee e 0 0 0 on : : 
aw 
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A Flexible Metallic Packing That Withstonds, 
‘HIGH Pressures . .. and 
HIGH Temperatures 


~- 


POWER PLANTS AND WATER COLUMN GASKETS 
STEEL MILLS TAR 

RAILROADS ASPHALT AND ACID PUMPS 4 

CHEMICAL PLANTS HIGH TEMPERATURE GASES 
AIR COMPRESSORS 
“om EXPANSION JOINTS 

MODERN power-operated HOT BLAST VALVES OIL REFINERIES 
machines have created a demand for packings capable of .- 


giving service on greater pressures and temperatures than 


ever encountered. To meet such a need comes Anchor Seas Cee 


VY/FLEX, a highly specialized packing designed by The BALTIMORE, MD. MILWAUKEE, WIS. DAYTON, OHIO SAN FRANCISCO, CAL. 

Anchor Packing Company to withstand the operating ele- BOSTON, MASS. MONTREAL, CANADA DETROIT, MICH. SEATTLE, WASH. 

ments where many other packings have failed. VY/FLEX BUFFALO, WEW ORLEANS, LA. WOUSTON, TEX. SPOKANE, WASH. 
withstands most high pressures and high temperatures... CINCINNATI, OWI@ NEW YORK, WY. INDIANAPOLIS, IND. ST. LOUIS, MO, 
is adaptable to a wide variety of uses. Write us today CHICAGO, ILL. PHILADELPHIA, PA. LOS ANGELES, CAL. TOLEDO, ONIO 

for full details. CLEVELAND, FITTSBURGH, PA. WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


' FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 


- 


Hard scale, formed on the trays of deaerating evap- 
orator preheaters, is no longer the big problem it 
used to be. 

In a large central station (name on request), the 
preheaters had to be cleaned every three weeks, and 
the units were completely shut down at that time 
from eight to ten hours. 

Then Worthington steam-jet deaerators were in- 
stalled—with a “blowdown” head designed by Wor- 
thington engineers. This special head allows the 
operator to remove harmful deposits at regular inter- 
vals while the unit continues in service. It also provides 
for simple and speedy acid cleaning of critical parts, 
when necessary, without even opening an access door 
or removing any parts from the unit. 


Compare The “Time-Outs” 

The Worthington unit, given a short blowdown 
once each shift, stays in continuous operation with 
maximum deaeration for periods of at least 8 months. 
When the acid treatment is given at the end of that 
period, the job is finished in under three hours. 

Compare this with the former record. Then—8 to 10 
hours outage every three weeks and labor by a crew of 
men. Now—with Worthington’s blowdown head— 
operation uninterrupted during regular short blow- 
down, with a shutdown for acid cleaning only once in 


almost a year, requiring only one man and three hours! 


Worthington Makes Deaerating Equipment News 

Developments like this, applicable to any deaerators 
operating under conditions of scaling, are typical of 

orthington’s engineering firsts in water treating 
and deaerating equipment. 

Worthington manufactures all of the equipment 
needed in a complete water treating installation. For 
further information on why there’s more worth in 
Worthington, address Worthington Pump and Ma- 
chinery Corporation, Steam Power Div., Harrison, N. J. 


4 
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Feedwater Boiler Feed Woter Treating Steam Surface 
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Wiser Electric engineers dialed the right 
number when they selected Detroit RotoGrate 
Stokers for their new Indianapolis Plant—the 

prid’s largest factory devoted to making tele- 

Betre rate is the original spreader 

ker with far grates that discharge 
“ash ot the from. any Bituminous coal 
“or end may sted from one fuel 
fo «other, burning rates to 
prod. mere por furnace width. 


esteri Electric 
with a wide ai s. © Write 


dialed the right number 


Detroit RotoGrate Stokers 
with Union Iron Works Type 

VO steam generators, capac- 
| ity each unit, 60,000 pounds. 
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KEYSTONE STEAM GENERATORS 


are ON THE MOVE 


= the steady flow of “Keystones” thru our shops 
at Erie indicates the wide acceptance of a new idea 
in steam generation—they are compact 2-drum water 
tube boilers with integral furnace and automatic 
firing. 

This unique “packaged” boiler design provides 
quick installation of new steam capacity in the 


field by simply making the usual service connec- 


j 
Typical of the 13 standardized sizes is the above 150 h.p. Erie 
tained in Bulletin SB-38—yours for the asking. Stkamenssmeianes are available from 75 to 


tions. Complete description and dimensions are con- 


COMPLETE STEAM POWER PLANT EQUIPMENT 


ERIE \ Complete Steam Generators @ Type C 3-Drum Boilers « Types VL & VC 2-Drum Boilers 
4 TY e@ “Economic” Boiler with or without Water Walls e@ Welded H. R. T. Boilers @ Welded 


Steel Heating Boilers @ “Keystone” Packaged Steam Generators @ Coal Pulverizers 
ERIE CITY IRON WORKS ¢ ERIE, PA. ¢ Stace 1840 


@ Underfeed «nd Spreader Stokers @ Welded Pressure Vessels for the Process Industries. 
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ALLIS-CHALMERS 
No. 30 SERIES 
Boiler Feedwater Treatment 


Your 


TO CORRECT WATER CONDITIONS 


Allis-Chalmers No. 30 Series internal treat. 
4 RIGHT PROTECTION in the right amount is given by Allis-Chalmers ments, send for bulletin number 28X7531. 


No. 30 Series powder formulations — protection against scale, corrosion If you wish, your nearby Alllis-Chalmers office 
and embrittlement (if required). The materials used, their proportions and 
the rate of feeding are prescribed by Allis-Chalmers specialists, and each 
formulation is based on the characteristics of the plant it is to serve. 

There are no secrets connected with No. 30 Series treatments. These Allis-Chalmers 
formulations are the logical chemicals in the proper proportions to control Milwaukee 1, Wisconsin 
undesirable elements revealed by a study of your plant data. No stock “boiler 
compound” can equal this straightforward, effective internal treatment for 
boilers in the low and medium pressure ranges. 

A trial period for a No. 30 Series treatment can be arranged for your plant 
if our studies indicate that it will prove helpful. 


Gentlemen: 
Please send me bulletin 28X7531. 


Water Conditioning 
EQUIPMENT “CHEMICALS SERVICE 
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—Carolina Power and Light Company 


uses K&M Insulations in Lumberton Plant 


Steam plant, Carolina Power and Light Co. Lumberton Station. 
Shown are evaporator, evaporator pre-heater, deaerating 
heater, and storage tank. “Featherweight” 85% Magnesia used 
to insulate surfaces up to 600°F.; used in combination, with 


You'll find Keasbey & Mattison insulations— 
K&M “Featherweight 85% Magnesia, and 
K&M Hy-Temp—wherever exacting steam tem- 
perature control is a must—in power stations, 
steamships, oil refineries, chemical plants, hos- 
pitals. These two insulations have a reputation 
for their cost cutting services—‘'Featherweight’’ 
85% Magnesia for temperatures up to 600°F.; 
and in combination with K&M Hy-Temp Insula- 
tion when difficult heat control situations arise 
in the temperature range from 600°F. to 1900°F. 


Your Keasbey & Mattison Distributor, who is 


K&M Hy-Temp to insulate surfaces above 600°. Weatherproof 
finish. ENGINEERS AND CONSTRUCTORS: Ebasco Service, Inc., 
INSULATION CONTRACTORS: Guy M. Beaty Company, 
Charlotte, N.C. 


These Keasbey & Mattison Insulations deliver more steam at less cost! 


an experienced applicator, will be glad to give 
you complete information on any of the K&M 
Insulations for the 40°F. to 1900°F. service range. 
Or, write us. 


Nature made dsbeslos... 


Keasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 


In Canada: ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG, and VANCOUVER 
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KEY INDUSTRIES 


FANS 


INTERSTATE POWER CO. 
USES “BUFFALO” FANS © 
FOR EFFICIENT 


COMBUSTION 


Power generation, key industry in indus- | 
trial America, must be efficient! 


This is why well-run power companies } 
like Interstate have chosen “Buffalo” Draft — 
Fans. They are heavily built where wear 
occurs, which means longer operating pe- © ; 
riods without replacements. They are 1 
built with all parts accessible for quick fj 
servicing and minimum down-time. High j 
efficiencies mean driving economy, and 7 
pressure characteristics are stable over a | 
wide range of capacities. “Buffalo” In- [ 

duced Draft Fans are designed for best — . 
efficiency with high static pressure and 
comparatively low velocity through rotor, 


' housing and fan cutoff, greatly reducing 
WHERE RUGGEDNESS MEANS erosion. “Buffalo” Forced Draft Fans de- 
ECONOMY! liver rated air capacity 
* Above photo of “Buffalo” Induced Draft Fan in Interstate even if fuel bed load is 
: Power Company’s Lansing station, Lansing, Iowa, shows unusually heavy. WRITE 
re rugged construction. Induced draft is one of the severest serv- OR B T 
+ ‘ices to which a fan can be subjected. It’s ALWAYS an economi- FOR BULLETIN 3750, 
4 cal policy to specify “Buffalo” Fans, because they /ast on the shown, for complete 
FIRST 
1 FOR FANS 
 &§ BUFFAL GE COMPANY 
2 488 BROADWAY . BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont., Branch Offices in all Principal Cities 
VENTILATING AIR WASHING ROP AIR TEMPERING — INDUCED DRAFT EXHAUSTING 


FORCED DRAFT = COOLING PRESSURE BLOWING 


4 


Now Ready... bulletin 1855 
hot process water treatment 


Get Important 
New Facts on: 


1 Chemistry of boiler feedwater treatment 


2 Hot Process softening and deaeration 


3 Advantages and limitations 


4 Accessory equipment 


5 Typical installations (including drawings) 


SEND NOW FOR 
INFILCO BULLETIN 1855 


Contains data based on 50 years’ experience 
in softening and treating water. 


CHEMICALS 


STEAM LIFT 


WASH WATER 
RETURN 


HOT PROCESS 


Accelator’ 


offers self-contained deaeration — 
controlled slurry recirculation — maximum 
silica reduction — chemical economy. 


Fully described in Bulletin 1855 


li INFILCO INCORPORATED 
CON 


© BETTER wal ITIONING © 


ne FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 
1894 


World’s Leading Manufacturers of Water Conditioning and Waste-Treating Equipment 
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PHILIP SWAIN, EDITOR + AUGUST 1951 + 


ESTABLISHED 


1882 


~ TILL GOING STRONG after 35 years of outstanding serv- 
ice to the readers of Power, Fred Annett, senior 
Associate Editor, will retire on August 1 to devote himself 
to the revision of his technical books and to take life a 
little easier than is possible on the Power staff. ' 


He does this at the peak of his creative powers, with 
his youthful vision and enthusiasm undimmed. 


The decision was his, not ours. And, characteristically, 
it came to us many months ago. Fred simply said, “‘l 
have decided . . ..” and that was that; nobody can change 
his mind in matters of this sort. At every crossroad of his 
life he has faced the facts, reached his own decision and 
then followed through. 


This pattern has never varied from that distant day 
when a tousle-headed Canadian lad picking potatoes de- 
cided that 25 cents per day was poor pay and headed 
for the greater challenge and higher rewards of the saw- 
mill. Riding the saw carriage, Fred made good—broke 
the world’s record for number of board feet of lumber 
cut from logs in one day. 


Then came other decisions—each followed through to 
success: railroading while sweating out an education 
gaining practical experience in electrical maintenance— 
teaching practical electricity. 


Thus, by sweat and midnight oil, he built a solid foun- 
dation for an editorial career, although he had never 
anticipated the invitation to join Power’s staff in 1916. 


A great engineer is not necessarily a great editor, but 
Fred was no man to be content with mediocrity in any- 
thing he tackled. At the very start he earned recognition 
by an electrical study course still remembered by old-time 
PoweR readers. From then on he mastered one great 


subject field after another—hydro power, pumps, ele- 
vators, insfruments and controls, mechanical power trans- 
mission. In each of these specialties he earned an 
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Fred Annett Retires 


COMBINED WITH OPERATING ENGINEER 


international reputation. And he found the time and 
knowledge to author enduring books on electrical ma- 
chinery, direct-current motors, elevators and pumps. In 
all they have sold more than 200,000 copies. 


Yet Fred Annett is far more than a “walking ency- 
clopedia” of practical engineering. He is also a driver. 
a self-starter and a go-getter. Again and again he hops 
the plane for a flight to his native Canada. In quantity 
and quality the data he brings back sometimes shame 
his younger associates—as does his habit of getting his 
editorial work completed long before it is needed. 


All in all, we who know him best see Fred Annett as 
one man in ten thousand. We would hardly know where 
to turn to find an equal combination of technical knowl- 
edge, wisdom, concentration, gumption and homespun 
practicality. 


He happens to be an engineer and an editor, but his 
qualities would have won him distinction in any profes- 
sion. He could have been a great surgeon, a world 
authority on the stars or a topnotch historian. 


So, on August 1, Fred Annett will shed the editorial 
harness to revise his books and have more leisure. We are 
pretty sure how the spare time will be spent. Much will 
be devoted to his wife. Fred puts it this way: “Mamma 
hasn’t had enough of my companionship all these years.” 
He will keep on tending his flowers and trees, and feeding 
bushels of grain to his migrating birds. He will read up 
on ancient civilizations and watch current events with a 
keen and mistrustful eye. 


It is also our hunch that Fred Annett will not be able 
to resist our urgent invitation to keep his hand in Power 
through frequent pages from his sure pen. So he will still 
be a working member of our team. 


The whole staff of Power joins me in a salute to a 
great editor, a beloved associate and a wonderful man. 


Phil Swain 
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FOR ALL HIGH PRESSURE- 
HIGH TEMPERATURE 
REQUIREMENTS 


Pioneer in the valve industry in the use of Stellite hard 
facing for seats and disks, only Edward has the experience 


and the intricate equipment to build trouble-free 


extreme service valves with integral hard facing 


in a full size range. 


No more leakage between valve seats and bodies, no 
more loosened or distorted seats, regardless of pipe size, 
service, or valve type. 


For high pressure—high temperature service, integral valve 


seats pay for themselves a dozen times over. So, Edward makes 


‘them standard construction in the higher temperature ranges, 


i ptional for moderate temperature service, and has them 


‘available in globe, angle, gate, non-return, instrument and 


‘other valve types in a full size range. Integral seats are 


Heakproof seats. There are no threads to corrode—no points 
for erosion to start—no welds on seat rings to fail. An 

integral seat valve in a clean piping system needs no 


maintenance—no replacement. 


For sizes, types ond ratings write for Edward catalog 104. 


> & 
ak 
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Specify Edward valves with integral, 
hard-surfaced seats across the boord, 
for Edward and only Edward gives 
you this permanently tight, leak-proof 
feature in every 
steel valve 
size from 
% in. to 
16 in. 


Valve 


See how the Edward integral seat is 
part and parcel of the valve body 
itself. Stellite is applied by weld de- 
posit on the machined valve body seat 
area. The entire body is then heat 
treated to remove stresses and prevent 


distortion. Next, the seat is machined 
to mirror-smooth finish and exactly 
mated to the hard faced disk. 


WITH AN 
INTEGRAL SEAT THERE 


ARENO LEAKS 


BETWEEN SEAT 
AND BODY 


FEATURES 


LIKE THIS SAVE 
YOU TIME, 
TROUBLE AND 
MONEY... 

IT PAYS TO SPECIFY 


EDWAKD VALVES 


Another Product 


Subsidiary of ROCKWELL MANUFACTURING COMPANY ® 


EAST CHICAGO, INDIANA 
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TELEPHONE SET PLANT 


installs 
3 UNION BOILERS 


The new Indianapolis plant of 
Western Electric Company Inc., 
began operations on November 15, 
1950. It will meet the Bell System's 
increasing volume requirements 
and exacting demands for manu- 
facture of telephone instruments. 


\ 
ft THE WORLD’S LARGEST 


The new Indianapolis plant will 
be the Bell System's primary 
source of telephone sets. 

Union Steam Generating units 
are products of over a half century's 
experience in meeting require- 
ments such as those of this great 

new Western Electric Plant. Their 

3 Union "VO" Type 60,000 Ib. per hr. Steam Generators ability todeliver satisfactory service 
Stokers. is recorded in repeat Union in- 
a7 stallations where expansion re- 

quires additional 

steam generating 

equipment. Your 

boiler require- 

ments entrusted to 

our engineers are 


in capable hands. 


| 


‘UNION IRON WORKS . . . 1990 
373 CASCADE STREET > ERIE, PENNA. 
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FRED ANNETT at the desk he leaves August 1, after 35 years as senior associate editor of POWER 


> Farmer, lumberjack, sawmill hand, railroader . . . 
> teacher, practical electrician, engineer, and .. . 
pone of America’s outstanding technical editors 


that’s... THE ANNETT STORY 


Back 1888, a nine-year-old 
Canadian lad got his first job, pick- 
ing up potatoes at 25¢ a day. There 
was only one hitch. The farmer want- 
ed him only in the afternoons, when 
the potatoes had dried. Earning 
12%¢ a day wasn’t enough, so the 
boy quit after three days, collected 
37¢ and got himself another job 
where he could work a full day. 

The lad was Fred A Annett, 
known to Power readers the world 
over, now retiring as senior associate 
editor. In 63 years of “full” days 
since that first job, the initiative, 
energy self-reliance revealed 
then made him, among other things: 
1. Holder of a record for board feet 
of spruce sawed out in a day on a 
single-cut bandsaw. 
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2. Master teacher of practical elec- 
tricity and electronics. 

3. Acknowledged authority on hy- 
droelectric power, pumping, eleva- 
tors, mechanical power transmission. 
4. Author of five highly successful 
books for practical engineers. 

5. Power staffer for 35 years, “dean” 
of technical editors. 

Looking back over the long trail 
from the farm through lumber camps 
end railroad gangs to the work he 
loves—teaching and that special kind 
of teaching that is engineering 
journalism at its best—Fred likes 
to tell of the friendly help and 
guidance he got aleng the way. But 
the fact is that, more than most men, 
Fred made his own way. Nothing 
was handed to him, nothing came 
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easy. And he wouldn't have wanted 
it any different. All he’s ever asked 
is the chance to grasp the oppor- 
tunities of a free man in a free 
land. How he grasped them is a 
story that, even to us who know it 
well, has a touch of the miraculous. 

Farm Couldn‘t Hold Him. Fred 
Annett was born near Woodstock, 
New Brunswick, Canada, but grew 
up is the village of Lakeville. The 
only career that rural area offered 
a youngster was farming. After his 
potato-picking start, Fred did various 
farm chores for about four yeais. 
But the farm couldn’t hold him. 

It was a time when many young 
men went to the “States’—to work 
the forests, mines and railroads of 
a young and lusty country in its 
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IN WOODS GANG ct turn of the century, Annett reveals 
clue to what his future will be—only reading matter 


great burst of expansion. Tales of 
those who returned to the village 
fired Fred's imagination and he soon 
headed for the lumber camps of New 
Brunswick and Maine. 

A Record Falls. The summer of 
1900 found Fred a setter, riding the 
carriage in a sawmill at Farming- 
dale, Maine. With a sawyer having 
the prophetic name of McGraw, 
Fred set a new record—153,000 
board feet in 10 hr. This same 
sawyer, quite inadvertently, set 
Fred’s feet on the path to New 
York and a publishing career un- 
der another McGraw. 

The next winter, Annett started 
for Mobile but stopped off at 
Georgetown, S. C., where his fellow 
record holder was working out the 
winter months. Before he knew it, 
Fred was again a setter, helping 
McGraw cut lumber in a big way. 
Just one and a half days of it con- 
vinced him his sawmill days were 
over, and he headed North. 

On the Railroad. Somewhere along 
the way, the young Annett got the 
idea that railroading was what he 
wanted. With a total capital of $2.75, 
no job, no place to live, and no 
friends, he landed in the Pennsyl- 
vania RR station in Jersey City. In 
an hour he had a line on a job and 
was settled in a_ boardinghouse: 
by the following morning he was a 
switchman in the Pennsy yards. 

Although he stuck at it five years, 
as switchman and later brakeman, 
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Fred soon knew that railroading 
wasn't the mysterious something he 
was seeking. And he also knew that 
to get what he wanted he must have 
Moré than village-school education. 

The Hard Way. Fred began by 
buying an arithmetic. Then he re- 
membered the village schoolteacher 
had mentioned something called 
“algebra.” That led to plane ge- 
ometry. Life settled into a grinding 
routine: three hours a day in bed, 
the rest divided between the job and 
study. Looking back now, Fred says 
that study was really his job and 
railroading his recreation. 

When he'd gone as far as he 
could on his own, Fred turned to 
correspondence courses, then en- 
rolled in an electrical school in 
New York. He was still earning a 
living, still at it “round the clock”. 

School Days. Long hours didn’t 
bother Annett, but the fact the school 
wasn’t doing all it could did bother 
him. There followed a sort of one- 
man revolution, which had these ef- 
fects: The school was enlarged, the 
courses improved, and the students 
got what they paid for. Out of the 
shuffle Fred emerged as instructor in 
electrical machinery, with a whole 
floor full of all kinds of equipment 
that had never been put to use. He 
gave up railroading, concentrated on 
putting that equipment to work in 
a real course in electrical machinery. 

Two and a half years of this edu- 
cational work—-and, typical of Fred, 
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in sight is in Fred’s hands. In those days, he worked 
winters as a lumberjack and summers as a top sawmill hand 


plenty of after-hours study—brought 
a desire to test his growing know- 
how. So he got himself a job, work- 
ing weekends without pay for a 
company doing general electrical 
contracting and maintenance. They 
soon liked their no-pay weekender 
well enough to hire him full time. 

Looking for Trouble. Fred soon 
found himself chief trouble shooter. 
His tales of tough problems he licked 
always command an audience when 
the Power gang sits around yarning 
in the pause at the end of the day. 
One deals with a hotel where a motor 
bearing burned out one night. 

Ever resourceful, Fred ripped the 
copper lining from an old toilet 
flush box, wrapped strips around the 
shaft. Not best practice, chuckles 
Fred, but it kept the motor turning 
until a new bearing could be fitted. 

Into Publishing. Many an old- 
time editor got his start in the print 
shop. It was the classical route 
to journalistic eminence—printer’s 
devil to editor. Fred Annett came in- 
to publishing through the printing 
plant, but he’s probably the only 
editor who began by handling elec- 
trical maintenance. 

It was in his trouble-shooting days 
that Fred saw his first copy of 
Power. He saw it in the plant of the 
Hill Publishing Co, which came un- 
der his wing in his job with the 
maintenance firm. When, a few years 
later, he returned to the electrical 
school as chief instructor, he remem- 
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WORKING ON THE RAILROAD was once his recreation, 
says Fred. His real job was after-hours study—first on his 


bered Power, decided it would be 
good for his students. 

Subscription “Salesman.” Fred 
went after the circulation manager. 
“How about reduced rates for stu- 
dents?” he asked. None were avail- 
able, but the circulation manager 
knew a go-getter when he saw one. 
On the spot he made Fred a subscrip- 
tion salesman, to be paid 50¢ for 
each new subscriber and no ques- 
tions asked. Power then sold for 
$2.00 per year. With Fred foregoing 
his 50¢ commission, his students got 
the magazine for $1.50. 

Came a day when the circulation 
manager introduced Fred to one of 
the editors, who was puzzling over 
a subscriber’s question. The gist of 
it was, “How do you operate a trans- 
former at a frequency other than the 
one for which it was designed?” 
Fred came up with some practical 
angles and was asked to put them 
into an article. From that moment 
Fred was caught, caught in work 
that never ceased to fascinate him. 

First Blood. Fired with an urge to 
write more, a lesser man might have 
beaten a path back to the friendly 
editor, looking for further assign- 
ments. Not Fred. He took a long 
and thorough look at literature avail- 
able for the practical electrical man. 
There were many gaps, but one of 
the biggest was the subject of in- 
duction motors. Here was a good 
place to start and Fred never asked 
for more. Before he was finished, 
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he’d put together eight articles, and 
power engineers had the answers 
they’d been seeking. 

Other practical articles followed. 
After four years as an increasingly 
valued contributor, he was offered 
the post of associate editor on the 
Power staff, then headed by the 
great Fred R Low. Annett says now 
that it was something he’d wished 
for from the first time he met Low 
and became familiar with the maga- 
zine, but never expected to attain. 

An Editor Is Made. On May 1, 
1916, when Fred Annett began his 
long association with Power, an 
editor was made, and a book was 
born. Fred soon saw the need for 
really practical information on elec- 
trical machinery. As an instructor, 
he had developed a course and teach- 
ing methods he knew were sound. 
With typical Annett energy, he put 
his ideas to work. The Jan 15, 1917 
issue carried the first lesson 
in the now-famous “Electrical Study 
Course.” It was an immediate suc- 
cess and Fred was encouraged to 
put it into book form. Under the 
title Electrical Machinery, it’s gone 
through three editions. 

Old Problem, New Answer. As a 
trouLle-shooter, Fred had always 
gone beyond finding what was wrong 
and fixing it. He wanted to know 
“why.” To show readers what hap- 
pened inside dc machines when a 
fault occurred, he developed a method 
of drawing armature windings laid 
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own, then at an electrical school. If he slept more than 
three hours a day, he figured he was wasting his time 


out flat yet looking as they did in 
the machine. Here was a pioneering 
step in technical illustration in the 
long Power tradition of excellence 
in this important art. The articles in 
which the new scheme was first used, 
combined with material on recon- 
necting de machines by A C Roe, 
formed the basis for Fred’s second 
book, Connecting and Testing Direct- 
Current Machines, published under 
joint authorship in 1925. 

Filling Needs. This pattern of 
finding a need and filling it thor- 
oughly, appears again and again 
in Fred’s editorial career. Yet it’s 
never been a matter of slavish repeti- 
tion. Always he’s approached a 
familiar field from a new direction— 
as in his articles and books on 
“Electrical Elevators” and “Pumps” 
—or tackled an entirely new field— 
as in his enormously popular special 
section on electronics and the series, 
“Electronics for the Power Engi- 
neer.” He began the latter (soon to 
appear as a book) at 68—to keep 
himself young and useful, he says. 

Another Beginning. Fred’s going 
to keep right on being young and 
useful. He’s only leaving his desk 
and the tyranny of deadlines. Al- 
ready, he’s bursting with ideas for 
articles he’s going to write and plans 
for the next of his world-renowned 
tabulations of hydroelectric installa- 
tions. We're glad he'll continue to be 
a member of the Power family and 
know you, too, will be glad. 
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DIFFERENT TYPES OF WELLS ARE SUITABLE FOR INDUSTRIAL PLANTS 
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ROCK HOLE in broken limestone is cased with wrought- SANDSTONE WELLS often produce usable quantities of 
iron or steel pipe driven through soil, clay, sand layers water for industrial plants. Yield depends on stone porosity 


For Low-Cost, Dependable Water... 


Choose Industrial Wells Carefully 


By JOHN B MURPHY, Senior Service Engineer, American Water Works Service Co, Inc 


More and more industrial plants are becoming major users of 
underground water. Unwise practices, drought and pollution 
create area shortages, lead {o regulation, restriction. Here 
are basic facts to help select the right well for your plant 
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WELLS DO RUN DRY; RIGHT SELECTION, CONSTRUCTION ARE IMPORTANT 
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DEVELOPED WELL hos coarse material concentrated at 
screen to permit free water flow without excessive fines 


WATER-BEARING FORMATIONS,  suit- 
able for construction of wells of greater 
capacity than household types, fall into 
three rough classes: (1) rock having 
many cracks or fissures, usually lime- 
stone (2) sandstone (3) sand or gravel 
deposits, or both. The last may have 
several subdivisions like glacial de- 
posits, prehistoric river beds or ancient 
sea beds. Glacial and river beds may 
be related. 

Limestone Formations. Most wells in 
Indiana, Ohio and Pennsylvania are 
“rock holes” in broken limestone. They 
are cased with wrought-iron or steel 
pipe driven through upper layers of 
soil, clay and sand. Pipe is driven one 
to six feet into bedrock. From there on 
well is an upen hole, Fig. 1. 

Yield of a rock hole depends on many 
variables. Basic one is amount of water 
fed entire well-field area. Others are 
general permeability of limestone aqui- 
fer, well diameter, and number of water- 
bearing cracks and fissures intercepted 
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by hole. Cracks and fissures may be ir- 
regular in size and location. They have 
much influence on value of the well. Of 
two wells with the same diameter and 
depth, separated by a distance of only 
a few hundred feet, one may yield 200 
gpm, the other 50 gpm. 

Water from rock holes may be hard, 
with many dissolved minerals and gas- 
es like iron, manganese, CO, and 
hydrogen sulfide in solution. It may be 
highly corrosive and objectionable for 
use. Gases are removed by aeration 
(spraying the water in air or allowing 
it to splash over coke trays). Iron 
oxidizes and can be removed by sand 
filters. Iron and manganese are fixed 
in solution by lime and ferric chloride, 
ferric sulfate or zeolites. Since this is 
a complex job you get best results by 
consulting water-treatment specialists. 

Removal of gas from water is im- 
portant because it may vapor-bind cen- 
trifugal or turbine well pumps. Unit 
then acts like a centrifuge, separating 


GRADED GRAVEL is used in this under-reamed gravel-packed 
well to reduce flow velocity around screen at entrance 
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water and gas. Water passages are re- 
stricted by gas, flow is reduced, or 
stopped intermittently, or altogether. 
Take a look at any turbine-well-pump 
manufacturer’s guarantee. It says, in 
effect, 


“performance is based on pump © 


handling clean water free of entrained © 


gas or air.” 

Sandstone Wells. Sandstone is sand 
grains cemented together by some 
mineral. It may be porous and hold 
much water. If sand grains are uniform 
in size and shape, and coarse enough 
so spaces between are large, it may 
yield water in usable quantities. With 
fine grains plenty of water may be 
present but capillary action or surface 
tension can prevent flow of usable 
amounts. 

There are, however, many satisfactory 
sandstone wells, Fig. 2. In Iowa we 
“shot” a 2190-ft-deep sandstone well 
with mitroglycerine at 1400 ft and at 
the bottom. Static water level is six feet 
below ground, yielding about 1200 gpm 
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with a pumping level of about 150 ft. 
Shooting shatters the sandstone, creat- 
ing large cavities that expose more area 
to yield water. 

Wells in Sand, Gravel. Sand and 
gravel formations are very satisfactory 
water producers. They present problems 
in formation hydraulics similar to sand- 
stone. The perfect situation compares to 
a bed of marbles all the same size, 
large or small. Size doesn’t affect 
amount of water the bed can contain, 
but does influence rate of flow through 
bed and its ability to yield water. 

Going back to our marble illustration, 
the larger the spheres, the less total 
surface exposed to cause friction and 
the less tortuous the flow path. Now if 
we mix different sizes of marbles, small 
ones fill some of the spaces between 
larger ones, reducing room available 
for water, rate of flow and yield. So 

uniformity of size is desirable in forma- 
‘tion material. 
_ Construction of wells in sand and 
‘gravel differs widely from rock holes. 
‘Hole must be cased to top of water- 
‘bearing formation. A screen to prevent 
entry of sand but allow passage of water 
‘is placed in formation. Formation ma- 
‘terial, Fig. 3, is a mixture of different 
‘sizes. If screen selected prevents pas- 
_sage of fines it will also restrict water 
‘flow. Properly chosen screen allows a 
B percentage of fines to pass but holds 
‘back coarser material. Fines enter well 
‘until they are exhausted from a large 
‘enough radius around screen. Flow 
velocity is then so low that water won't 
‘move finest material present. Such a 
‘well is called a “developed well.” 
; Non-movement of fines is the best 
‘argument against not pumping at high- 
‘est possible rate. Many a good well is 
ruined by over-pumping that creates 
velocities sufficient to continually move 
‘fines in and plug screen. Redevelopment 
“may or may not be possible. A developed 
well is built by selecting and installing 
a proper-sized screen and surging well 
by one of several means so flow reversals 
and high velocities are created. This 
washes fines into well where they are 
periodically removed. 

Another method of reducing flow 
velocity around screen uses graded 
gravel packed at bottom of well, Fig. 
4. Gravel size selected gives low velocity 
at pack edge without heaving and surg- 
ing, and with litile disturbance of 
natural arrangement of formation. 

Who Builds Wells. Most important 
point to remember is that well building 
is an art, not a science. If possible 
select a drilling firm with an established 
reputation and experience in your im- 
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mediate locality. This may be a na- 
tionally known firm or a home-town 
driller with a good record. Beware of 
the unknown and untried; you're bet- 
ting a large sum of money on the rig 
operator's skill, knowledge, experience 
and integrity. 

Ask for a performance bond equal 
to the value of the contract. Premium 
for this runs about 1% and is borne 
by purchaser. If the bonding company 
won't issue a bond for your contract, 
you must be doubly careful. Don’t allow 
a driller to move in on your site unless 
his equipment is sound and well kept. 
Even if you collect on the bond it may 
not pay for a well site that is irretriev- 
ably lost. 

Don’t be “oversold” on a well. Some 
firms specialize in high-capacity gravel- 
packed wells, refusing to build any- 
thing else. Worth of this type well 
depends entirely on your needs and 
nature of formation in the locality. 
Under certain conditions and in given 
localities, we would consider no other 
type. But this is not always true. 

Drilling Problem. Here’s a practical 
example of how you may be oversold on 
a well. Recently we had test holes 
drilled at a New England site where 
glacial deposits prevail. Water demands 
permitted use of 500 gpm, and no more. 
The drilling company recommended a 
gravel-packed well giving a high specific 
capacity (gallons of water delivered per 
foot of lowering of the pumping water 
level in well). Price was $6000. This 
seemed rather high and a bid on a 
developed well was requested. Price 
was $3600, but we were assured we 
couldn’t obtain a specific capacity equal 
to that of a gravel-packed well. 

Test samples and data showed that a 
developed well was best for our gpm 
requirements. It was built and gave 800 
gpm with a 13-foot drawdown, or a 
specific capacity of 800/13=61.5. At 
500 gpm, drawdown would be only 7 to 
8 feet. 

Suppose the specific capacity could 
have been doubled by a gravel-packed 
well. Drawdown would be halved but 
pumping head for 500 gpm would be 
only about 1.5 psi less. This is negligible 
compared to $2400 difference in cost. 

Well Pointers. Wells should be rea- 
sonably plumb, free from kinks and 
“dog legs.” Many are surprised to find 
that a well is almost ,never perfectly 
straight and plumb. Drilling tools tend 
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to offset or slope away from formation 
irregularities. This may be overcome to 
some extent, depending on conditions. 

Don’t be stingy with well diameter. 
Manufacturers size turbine well pumps 
6, 8, 10, 12 in., and larger. This is not 
the exact pump size; instead it is the 
particular manufacturer’s size for in- 
stallation in a well casing of that 
nominal inside diameter. With a 12-in. 
casing and 10-in. pump there is enough 
clearance to move pump to compensate 
for drift or other irregularities in bore- 
hole. And an air line for checking static 
and running water levels is easily in- 
stalled. In an open rock hole, some 
water may enter well above pump bowl. 
If annular space between pump and 
well bore is too small, water flow will 
be restricted, causing loss in capacity. 
You will also have false pumping- 
water-level readings. Our experience 
shows that money spent for a large 
enough hole is well repaid by. better 
performance during life of the well. 

Instruments for checking well and 
pump performance are extremely im- 
portant. You are completely in the dark 
unless you have accurate means of find- 
ing water level in well, measuring pump 
output in gallons per minute and pres- 
sure or head against which pump works. 
Measurement of these items and no 
others, is the minimum to assure satis- 
factory operation. 

It’s also desirable to check pump in- 
put horsepower, amperage at motor 
terminals and motor rpm. With these 
additional items you can conduct com- 
plete field tests of both pump and well. 
Made periodically and recorded, such 
tests indicate pump wear in advance. 
You can plot a continuous record of 
water levels in the well to obtain a clue 
to the behavior of the water-bearing 
formation in general and also the well 
itself. Specific capacity of a well doesn’t 
depend on nor is it affected by pump 
performance. It is only a measure of 
well performance. A well good for 400 
gpm that is tested at 300 gpm will have 
about the same specific capacity at both 
rates. 

If the static water level drops off 
materially from a general lowering of 
the water table in your area, you can 
expect well specific capacity to fall off, 
too. Without appreciable change in 
static l:vels and a lowering of specific 
capacity you have well trouble and 
must cure it fast. 


NOW TURN TO P 120 FOR PRACTICAL DOPE, SKETCHES 
AND PHOTOS ON WELL CARE, PUMP MAINTENANCE 
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FURNACE DUST FLOWS 
IN SET PATTERNS... 


Simplest flow sees coarser 
dust drop out in first boiler 
pass, with bulk of stack clean- 
ing left to dust collector 
> Partial reinjection feeds 
some dust back to the spread- 
er-stoker grate, salvages heat- 
ing value from waste 

Total reinjection increases 
dust loading; collector must be 
more efficient 


Spreader-stoker firing results in 33% of the ash leaving the furnace as flue 
dust, so controls over the dust paths are one way to reduced stack discharge 


Spreader Dust Responds to Controls 


By ELMER R KAISER, Asst Director of Research, Bituminous Coal Research, Inc 


STACK-DUST CONTROL for spreader 
stokers requires: (1) good design (2) 
good operation (3) external aids in the 
form of dust collectors. With each re- 
quirement playing its proper part the 
spreader stoker can easily meet the 
usual limits of dust emission set by 
local air-pollution ordinances. 

In practice, particularly with units 
already operating, these three control 
factors may fall short of the ideal bal- 
ance. Real problems like space limi- 
tations, dollar cost of a collector in- 
stallation, penalty and nuisance of dust 
disposal and, to some extent, possible 
heat recovery from unburned carbon 
influence purchase of dust collectors. 

Design. Importance of furnace space 
in completing combustion has been rec- 
ognized since the early work of Kreis- 
inger. In fact, today it is quite generally 
accepted. Enough space permits estab- 
lishing the favorable conditions of time, 
temperature, turbulence and _ proper 
available oxygen. 

With older, already installed boilers, 
the basic conditions are often not met. 
Usually furnace temperature gets high 
enough and the proper oxygen can be 
made available. But often low-setting 
heights and otherwise inadequate com- 
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bustion space limits the available time. 
The excellent work of Engdahl, Major’, 
et al, on furnace jets has gone a long 
way toward correcting this weakness. 

They found locating jets about 12 in. 
above the fuel bed, and in some in- 
stances lower, gives particularly good 
results. For conditions requiring turbu- 
lence over the full grate of a stoker, 
jet nozzles in opposite walls spaced 
about 24 in. apart meet the bill. More 
details on jet design and location can 
be had from other sources. 

Reinjected Dust. But there is still 
another control factor that effectively 
lengthens available combustion time 
and also reduces stack-dust loading. 
That is a system of dust or cinder re- 
injection employing dust collectors. 

A plant actually can do one of three 
things: (1) Trap and collect all pos- 
sible dust, and dump as refuse. (2) Re- 
inject all cinders removed in boiler 
passes for refiring, and dump all dust 
at the collector stage. (3) Return al! 
collected dust to the furnace and have 
only fine ash to dispose of. Since we 
are concerned with increasing available 
aR B Engdahl, W S Major, Technical Report VI. 


Bituminous Coal Research Inc, 2609 First Na- 
tional Bank Bldg, Pittsburgh 22, Pa. 


ENGINEERING AND MANAGEMENT SECTION 


combustion time as well as controlling 
stack-dust loading, we'll consider only 
the last two—partial or complete rein- 
jection. Here are influencing elements. 

Overfire Jets. The basic furnace and 
dust-reinjection system shows in Fig. 1. 
By rearranging the piping from boiler 
pass A and dust collector B to the 
furnace proper, the amount of dust 
reinjected can be changed from partial 
to total. Overfire air jets are included 
because they are essential to good oper- 
ation with reinjected dust. But their 
actual location and number can be var- 
ied for best results. 

Dust Return. Reinjected dust must 
enter the furnace so it can land on the 
fuel bed. If not, all particles will be 
lifted right out of the combustion cham- 
ber in short order. Fine dust in particle 
form sticks to the fuel bed in one of 
two ways: either by being wedged or 
held in place under or between larger 
pieces of ash or by lying adjacent to 
larger pieces away from high air and 
gas-stream-velocity paths. 

In the high-temperature zone near the 
top of the fuel bed fine ash particles tend 
to sinter or fuse into heavier pieces 
that remain on the bed. 

A series of tests with 114 by 0 in. 


77 


| 
: 
; 
4 
te 
\ 
\ 


1 Simplified furnace shows last pass 
hopper, dust collector, reinjection 


I: DUST-LOAD CHANGES WITH 


Without 
Required efficiency 


(a) Without refiring 


With no reinjection at all dust path 
follows straightforward course above 


REINJECTION 


Partial Total 
retiring, % retiring, % retiring, % 


li: HOURLY BOILER DUST WITHOUT REFIRING 


(b) Partial refiring 


Partial reinjection complicates dust 
paths but promises some advantages 


Total -— ~Pounds——. lercent 
Pounds Ash Combustible Ash Combustible 
67 40 27 60 40 
156 70 86 45 55 
223 110 113 49 51 
318 141 77 44 56 
95 31 64 33 67 
125 25 100 20 80 
193 116 77 60 40 
318 141 vW7 44 56 
251 101 150 40 60 


G iven 
of dust collector 70 74 90 F é x 0.70/0.30 
Efficiency of boiler- E=>F+G 
opper 30 29 25 Cc = E/(1.00—0.30) 
Ash content, stack dust 60 65 80 D—Cc—E 
Ash content, collector dust 45 48 65 A given 
Ash content of dust from M=C—A 
ler-pass hopper 33 45 
D+F 
Without Partial Total 
tefiring tefiring refiring 
Dust: refired, tb --@ 826 
lost to stack, Ib 67 67 67 


percent of a fired 6.4 
Ash: retired, Ib 0 
lost to stack, Ib 40 
lost to refuse, Ib 101 
lost, total, Ib 141 
refired, left on grate, Ib - 
Carbon: refired, Ib 0 
lost to stack, Ib 27 
lost to refuse, ib 150 
lost, total, Ib 177 
refired and burned, Ib - 
Carbon loss, % total Btu in coal 4.0 


Steam gained, Ib 


coal on a spreader-fired locomotive 
had 80% of the cinder carryover caught 
in a collector. By reinjecting into the 
firebox at a low level about half the 
cinders burned on refiring. Most of the 
cinders left their ash behind on the fuel 
bed as large pieces. About 43% of the 
ash in the original cinder was recov- 
ered in this way with a firing rate of 
45-50 Ibs per sq ft per hr. 

Coal Size. Primary cinder, A, Fig. 1, 
goes way down in quantity with a 
double-screened coal. It can double or 
triple with a 3g hy 0 in. coal. Doubling 
the primary dust increases dust loading 
about 25 lb per hr. To effectively re- 
move this added load from the gas 
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1 13 
31 493 
43 54 
91 0 

134 54 

7 87 
61 333 
24 3 
99 

123 13 
54 164 
27 0.3 


What's the dust loading in lb per 1000 
Ib of flue gas? 


How much ash is refired? 


What's the percentage of carbon 
that’s recovered? 


These tables supply the answers 


stream the collector has to increase its 
efficiency 18-23%. Yet the price advan- 
tage between the double-screened coal 
and the smaller coal is such that it may 
well be worth the extra trouble. 

A second and less desirable way of 
meeting the problem is to continuously 
withdraw to refuse a fraction of the 
collector catch. Wasting 50 Ib an hr or 
one eighth the catch of a single collec- 
tor removes the extra 25 lb of ash an hr. 

Still another possibility would be 
two dust collectors in series. Dust in 
the second collector would run at least 
80% ash and could be dumped to 
refuse. Many plants use mechanical 
dust collectors followed by electrostatic. 


Firing Rate. Once firing rate gets 
above 20 lb per hr per sq ft, each in- 
crease after that raises the dust loss 
from the furnace. More primary cinder 
and flyash result because more coal is 
fired. It’s as simple as that. 

In addition the higher air rate through 
grate and furnace entrain larger and 
heavier particles. 

Without reinjection, rate of dust emis- 
sion above half load increases by about 
the 1.4 power of the firing rate.’ In- 
creasing the excess air through the 
grate raises flow rates and shortens 
available combustion time for particles 
in the furnace. Flow rates through the 
fuel bed that cause the particles to 
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(c) Total refiring 


Total refiring increases loadings 
to the limit of collector efficiency 


IDENTIFICATION 
Primary cinder 

Total new dust 

Total furnace dust 

Catch of boiler-pass hopper 
Dust to collector 

Collector catch 

Stack dust 

Refired dust 

Recirculating dust 

Refired combustible burned 
Refired ash to grate 

Dust loss from grate 


IV: HOURLY BOILER DUST WITH TOTAL REFIRING 
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= 18% ash recovery on grate 


346 
K/0.40 H = 49% carbon recovery 


V¥: HOURLY BOILER DUST WITH PARTIAL REFIRING 


Total 
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L/0.34 H = 23% ash recovery on grate 


move and teeter in the fuel bed increase 
dust losses because very little if any 
smaller ash particles can be trapped in 
the bed itself. 

Dust Paths. The simplest dust-flow 
pattern with spreader stokers employing 
a dust collector shows in Fig. 2. 
In this case with no reinjection, A and 
M are the only dusts entering the boiler 
passes. The coarser dust, 2, drops into 
the boiler pass to reduce dust lwading 
at the collector, E. Here a portion of 
the finer ash dust escapes to the stack 
but most stays behind. 

With partial reinjection, Fig. 3, some 


Q E M Powell, Flyash ae Stokers, Com- 
bustion, Vol 21, pp 39-41, Nov 1949 
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Percent 
Ash Combustible 
65 35 
48 52 
52 48 
34 66 
34 66 
47 53 
20 80 


Pounds 
Ash Combustible 


40 

55 

100 

23 

100 

K/0.66 H = 88% carbon recovery 


dust, D, reenters the lower part of the 
furnace a short distance above the fuel 
bed. With this dust projected at an 
angle toward the grate some of it, L, 
stays on the grate and some of the 
combustible, K, burns out of the cinders 
on either the grate or in the furnace 
space. Whatever doesn’t burn or stay 
on the grate, J, leaves again with the 
the furnace gases. 

Total reinjection, Fig. 4, produces 
heavier dust loadings than any other 
method. Only a minor fraction of re- 
injected ash deposits on the grate. And 
only a part of the returning cinder 
burns in each cycle. Finally at a given 
firing rate, dust loading reaches a point 
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of equilibrium. A dust collector of 
higher efficiency is needed to hold 
stack-dust load below nuisance limits. 
There is, however, an upper limit of 
collector efficiency so the dust loading 
has to stay within that range to avoid 
offending the usual smoke ordinance. 

Expected Results. From a study of 
design factors and published data the 
probable weights of dust passing 
through the boiler can be figured for 
the three methods shown in Fig. 2-4. 
For comparison purposes a 45,000-Ib- 
per-hr spreader stoker, firing coal at 
a constant rate of 5000 lb per hr, serves 
as the guinea pig. Its stack-dust loading 
must stay below 0.85 lb per 1000 Ib of 
flue gas, corrected to 50% excess air to 
meet the most stringent smoke ordi- 
nances. 

Coal for the boiler is 13,200 Btu, 144 
by 0 in. size, 10% ash content with 5% 
minus 20-mesh particles. Gas velocities 
at a firing rate of 40 lb per sq ft per hr 
(total 5000 Ib per hr) can entrain these 
particles of minus 20 mesh. All that 
these particles lose in the furnace is 
moisture, most volatile, a minor amount 
of fixed carbon. Because of this we as- 
sume the particles lose half their weight 
on their first flight so the remaining bit 
has an ash content from 10 to 20%. 

All heavier coal pieces burn on the 
grate. Some flyash and carbon leave in 
the gas stream in an assumed ratio of 
60% ash to 40 % carbon. 

At 35% excess air, 66,100 lb per hr 
of air flows through the furnace. Jets 
supply 5% of this excess over the fire. 
For calculation purposes the total gas 
becomes 78,500 lb per hr at 50% excess 
air (12% CO.). For legal dust emission. 
maximum allowable dust by weight is 
67 |b per hr. 

Now let’s see what effect reinjection 
has on stack-dust loading. We know 
with reinjection a more efficient dust 
collector must be used. Further, the 
boiler-pass hopper removes fewer cin- 
ders as proportion of finer dust from 
reinjection increases. Table I lists the 
changes in the principal factors we have 
to deal with in comparing performance. 
The collector efficiency shown is an 
over-all measure for the size consist and 
class of dust entering the collector. 

Dust Flows. For our example boiler. 
the loadings of each section of the dif- 
ferent dust paths have been calculated, 
Tables II, IV, V. In addition, the pro- 
portions of refired ash, Z and combus- 
tibles, K, not reappearing, are worked 
out at the bottom of Tables IV, V. Ash 
and combustible quantities plus their 
individual percentages make up the 
rest of the data shown. 


This article ts based on “Dust Emission From Coal- 
Fired Boiler Furnaces,”’ presented before the Midwest 
Power Conference, Chicago, Ill, April 1951, and the 
Air Pollution and Smoke Prevention Association of 
America, Roanoke, Va., May 1951. 
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Total Pounds — -—— Percent -—, 
Pounds Ash Combustible Ash Combustible 
67 54 13 80 20 _ 
190/0.10 603 392 65 35 
* 670 446 224 67 33 ; 
5/0.75 223 101 122 45 55 n 
826 493 333 60 40 
893 547 346 61 39 
a able II 125 25 100 20 80 a 
193 116 77 60 40 
318 141 177 44 56 
575 406 169 29 
| 251 87 164 35 65 : 
1 87 87 100 
164 164 100 
893 547 
ee 67 43 24 ad 
190 91 99 
257 134 123 
ae 92 31 61 
92 31 61 : 
349 165 184 os 
125 25 100 
193 116 
318 141 i 
7 7 
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’ SEWAREN STATION of the Public Service Electric and Gas Co _—ithe lowest point. They even draw the steam for fuel oil and 


By R | SMITH 

_ Public Service Electric and Gas Co 

and J R DENTON 
Worthington Pump & Machinery Corp 

In pesicnine the Sewaren Generat- 
ing Station of Public Service Electric 
and Gas Co, photo above, every effort 
went into reducing boiler feedwater 
makeup to the lowest possible point 
(Power, August 1949, pp 98-102). All 
steam auxiliaries, for example, were 
eliminated. Evaporators, top of facing 
page, were picked to provide steam for 
fuel oil and building heating needs. 
Whatever makeup water the four 
950,000-lb-per-hour, 1700-psig, 1050-F 
steam generators required was to come 
from these 30,000-Ib-per-hr evaporators. 
Cit; water, however, served as feed 
supply for these evaporators. This sup- 
ply, Table I on p 83, varied considerably 
in character since its origin was and is 
the surface reservoirs and wells of the 
Middlesex Water Co. 
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put every effort into reducing boiler feedwater makeup to 


Treatment Needed. Water treatment 
was necessary to produce an evapora- 
tor vapor of optimum purity. So the 
ion-exchange system, which indicated 
the most reasonable possibilities, was 
investigated from several aspects. Be- 
cause of the relatively high silica con- 
tent, deionization was studied but did 
not seem justified. The hydrogen-zeolite 
system, followed by aeration to remove 
free CO., and corrective caustic feed 
for pH control appeared most practical. 
Further, the second step in deionization 
and silica absorption could be added if 
operating results showed it necessary. 

Supplementary treatment of sodium 
sulfite, caustic soda, and phosphoric 
acid directly injected to the boiler feed- 
water system, completes the treatment 
for the station. Main boiler feedwater 
deaeration takes place in the condenser 
hotwells. 

The city-water treatment equipment 
for evaporator makeup had to meet the 
following specifications: 
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building heating from special evaporators described below 


Surface-water quality can vary all over the lot and be different from 
day to day. Just how to give it automatic treatment and keep chemicals 
regenerated, also automatically, posed a problem in... 


Preparing Water for Evaporator Feed 


1. Completely automatic, except that 
remote manual initiation of the re- 
generation cycle in response to an alarm 
is acceptable. (Water treatment plant 
is an entirely separate building to the 
rear of the station.) 

2. Two exchange units are supplied, 
each designed for regeneration every 
12 hours with a continuous flow of 
30,000 lb per hr (60 gpm) of water 
having a total cation content of 15 
gr per gal (256.5 ppm). 

3. Further, exchanger design is such 
that, with one unit out of service, the 
other can produce 60,000 Ib per hr 
(120 gpm) of treated water with a 
flow rate not greater than 8 gal per sq 
ft per min through the tank. 

4. forced-draft aerator, having 
90,000-Ib-per-hr (180-gpm) capacity. 

5. The pH control point is 6.5, but 
equipment is designed to operate with 
a pH control set to any point in the 
range from 5 to 8.5. 

6. Automatic regeneration equipment 
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EVAPORATORS, 30,000-Ib-per-hr capacity each, mount on platforms next to each of 
the first three turbines. A steam jet deaerator stands alongside each evaporator 


ACID-ION phenolic-resin exchange units have pneumatic-operating valves regulating 
flow through the units with control centering at the aerator storage-tank level 


feeds required acid from a concentrated- 
acid storage tank to exchangers with 
no acid handling except that needed to 
maintain an acid supply in the concen- 
trated-acid storage tank. 

7. Over-all performance that gives: 
(a) A total hardness of water leaving 
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the aerator not over 3 ppm. (b) A free 
CO, leaving th: aerator not over 5 ppm. 
(c) A pH of treated water after adding 
caustic soda averaging not more than 
plus or minus 0.2 of a pH unit from the 
set pH control point. 

Equipment Operation. Flow diagram 
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on p 82 shows the schematic arrange- 
ment of the evaporator’s entire feed- 
water-treatment system. City water en- 
ters the system through a pressure 
reducing valve, which maintains con- 
stant pressure at the exchanger inlets. 

In service operation the exchange 
units run in the conventional manner 
with a phenolic resin as the exchange 
medium. All main operating valves are 
pneumatic, with flow through the units 
controlled from the aerator storage-tank 
level. Aerated water receives its caustic- 
soda injection in a built-in mixing 
chamber, equipped with mechanical 
agitator, while passing from aerator to 
storage tank. Three evaporator feed 
pumps take the water from this tank 
and pump it into the evaporator feed 
header. 

The caustic-soda solution feeds to the 
mixing chamber through a control 
valve (operated by a pH recorder con- 
troller) from a small constant head 
tank supplied from an 800-gal dilute 
caustic tank. The dilute solution 
(normally 10%) is made up by taking 
liquid caustic soda (50%) from an 
overhead 3000-gal storage tank and add- 
ing the required amount of water. 


Regeneration. To simplify controls, © 


the exchangers are regenerated and 
rinsed upflow. A single float-operated 
valve, ahead of an orifice plate in the 
waste pump, controls backwash, re- 
generant and rinse water. 

During the acid feed portion of the 
cycle, concentrated sulfuric acid (66 
deg Be) pumps into the normal back- 
wash line to be diluted to about 2% 
acid. Adjustable-stroke reciprocating 
pumps take the strong acid directly 
from a 3000-gal storage tank. 

Automatic Control. An outstanding 
feature of the treatment system is the 
way the completely automatic control 
is accomplished. Heart of the automatic 
system, a regeneration controller, paces 
the unit control valves and acid pump 
through the necessary sequence of the 
regeneration cycle. 

Originally, the regeneration cycle 
was started manually in the station 
control room for No. 1 and 2 units in 
response to an alarm from a water- 
flow counter. This counter, on the con- 
trol panel in the chemical-treatment 
building, received impulses from an 
integrating-type flowmeter and rang an 
alarm when a predetermined number 
of impulses had been received. But with 
a variable and unpredictable raw-water 
quality, Table I, regeneration on the 
basis of total flew proved inefficient 
because the automatic equipment must 
be set up for the maximum cation con- 
tent expected. 

We recognized this fact at the outset, 
and designed equipment to eliminate 
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' CITY WATER enters the external water-treatment equipment 
through pressure-reducing valve, put in to maintain constant 


“Feed tank 


-Contro! valve 


Mixing 
--chomber 


Evaporator 
feed pumps 


the influence of variations in water 


_ quality. For experimental purposes we 


put in equipment to regenerate a unit 
at exhaustion on the basis of conduc- 
tivity. Subsequent operation has shown 
that this experiment works and the 
regeneration cycle now starts auto- 
matically by an impulse received from 
a conductivity meter. 

All controls for the system, with the 
exception of alarms and the original 
regeneration control switches, are on 
a panel in the chemical treatment 


building. These instruments include 
flowmeters, flow counters, pH recorder- 
controller, regeneration controllers, con- 
ductivity meter, pressure gages, 
chemical-storage-tank-level indicators, 
and electrical switches for the entire 
treatment plant. All switches normally 
stay in the automatic position, but re- 
generation can be manually controlled 
if necessary. 

Regeneration controller of the two 
units interlock so only one unit may be 
regenerated at a time. Indicating lights 
in the station control room show when 
a unit is being regenerated. The 4- 
point conductivity meter connects to 
cells in the raw-water inlet, the outlet 
of each exchanger, and the outlet of the 
treated-water storage tank. System 
trouble alarms connecting to the pH 
and conductivity recorders are in the 
main control room. 

Operation and Maintenance. City- 
water treatment system went into serv- 
ice in October 1948, to supply water for 
boiling out, acid cleaning and _ pre- 
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liminary operation of the boilers of No. 
1 and 2 units. Since that time, the sys- 
tem has been operating to supply treat- 
ed water for evaporator feed. Reliability 
of the equipment is good so little main- 
tenance has been required. 

Several changes to correct obvious 
shortcomings were made after the equip- 
ment was installed. Variations in city- 
water pressure and water pressures 
higher than control-air pressure, used 
to close the direct-acting diaphragm 
valves, made it necessary to install 
a pressure-reducing valve at the raw- 
water inlet. The acid-pump discharge 
piping originally installed with a 
rubber-lined valve at the point where 
it discharged into the zeolite-tank inlet 
piping, had the rubber diaphragm of 
this valve, as well as the steel piping be- 
hind it, fail in service because of cor- 
rosive action of the acid. We pulled the 
valve out and replaced the steel dis- 
charge piping with lead-lined steel. 

On occasion, leakage at the shafts of 
the acid pumps has made them difficult 
to start. This trouble was largely elimi- 
nated through proper adjustment of 
the packing and use of an acid-resistant 
lubricant. Strong acid damaged two 
of the rubber-lined diaphragm valves 
at the tank inlets during the initial 
operation of the system, so new valves 
were installed. A stainless-steel] air-vent 
valve and a small section of lead-lined 
acid feed piping, which may have been 
defective, failed in service and had to 
be replaced. Except these few cases, 
only routine maintenance of the equip- 


pressure at the exchanger unit inlets, and leaves with a pH 
of 6.5, total hardness close to zero, free CO. under 5 ppm 


ment and controls has been required. 
The system operates with a minimum 
of attendance. A routine inspection of 
the equipment takes place once a day 
and the caustic solution is made up 
once a week. An operator normally 
checks the chemical-treatment building 
every hour, but the water-treatment 
system seldom requires attention. 
Performance Tests. The Testing 
Laboratory of Public Service Electric 
and Gas Co. conducted a series of five 
performance tests of the water-treatment 
system from Feb 27 to March 3, 1950. 
During all these tests, the effluent had 
zero hardness until the unit approached 
exhaustion and the run was considered 
finished when the hardness reached 3.0 
ppm, the guaranteed maximum. Conduc- 
tivity of the effluent was measured dur- 
ing these tests to support data obtained 
by the station operating personnel on 
the relationship between conductivity 
and unit exhaustion. Measurements of 
effluent hardness and conductivity, ob- 
tained during one of the laboratory test 
runs on No. 2 unit, are plotted in dia- 
gram on p 83. These curves cover the 
last four hours of the test run and are 
representative of all tests conducted. 
Effluent conductivity which was at 
the level of 600-700 micromhos dropped 
to less than 200 micromhos about an 
hour before any increase in effluent 
hardness was detected. No tests were 
made for sodium, but it is evident that 
conductivity accurately detects break- 
through of sodium ions. Rapid decrease 
in effluent conductivity as the exhaus- 
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AUTOMATIC REGENERATION DEPENDS ON 
CONDUCTIVITY READINGS 


1: Sewaren City-Water Analyses, Middlesex Water Co 


Aug 1946 to Feb 1947 


Min Avg Mox 
Ss nded 0 4 10 
Total solids 169 235 279 
Organic and volatile matter 2 44 100 
Silica (SiOz) 2 W 20 
Chloride (Cl) 0 9 4 
Sulfate (SO.) 50 83 134 
Free COs 9 26 49 
5 4} 4} Total hardness (CaCOs) 113 168 226 
T + } + + + + 6é 
- 
| +3 = Il; Test of City-Water Treatment, Sewaren Gen Station 
§ 200}-+—-+ Jo Feb 28 to Mar 1, 1950 
Duration of run hr 
Total ‘fev - tb 491,000 
Average flow - Ib per hr 22, 837 
q Aver cations in raw water - or gal as CaCOs 11.89 
Total cations absorbed - Solas as CaCOs 700,426 
‘8 19 20 21 Guaranteed absorption - grains as CaCOs 647,715 
Time from start of test run, hours ba absorption - % of guarantee 108.14 
CO: at outlet - ppm wa 
reated water - maximum 
TEST RUNS supported the belief that the exchanger units ‘ minimum son 
could be reactivated on the bases of the conductivity alone iis ; 
RAW CITY WATER ANALYSIS: 
Total hardness - ppm as CoCOs 
maximum 175 
minimum 
tion point is reached makes regenera- soacaal pt 
tion on the basis of conductivity entirely an sti maximum 418 
feasible. minimum 305 
3 average 382 
Other results of the same test run on pH ~ eee 8.88 
No. 2 unit, summarized in Table II, pceatnccty 4) 
average 


show the unit to be meeting its require- 
ments for exchange capacity and carbon- 
dioxide removal as well as effluent 
hardness. But pH of the treated water 
was not maintained within the limits 
of 0.2 of a pH unit. Average pH during 
the run, 6.92, was close to the set con- 
trol point of 6.5, but variations from 
this point were excessive. 

Analyses of raw city water made 
during the test show a total hardness 
variation of 25 ppm, from 150 to 175 
ppm, and conductivity values from 305 
to 418 micromhos. City-water pH varied 
from 8.88 to 6.90 and averaged 7.26 
during the test. 

Operating Results. Quality of the 
evaporator vapor indicates the effective- 
ness of the evaporator feedwater treat- 
ment. A test of No. 3 evaporator at 
Sewaren, conducted May 3, 1950, 
showed that evaporator vapor, having 
an average measured conductivity of 
0.853 micromhos and an average cor- 
rected conductivity of 0.505 micromhos 
(0.5 ppm CO,) in the vapor, was ob- 
tained when evaporating 28,300 lb per 
hr with a total dissolved solids concen- 
tration of 507 ppm in the shell. The 
apparent coefficient of heat transfer 
during this test was 811 Btu per hr per 
sq ft per deg F where tie specified heat 
transfer rate was 588 Btu per hr per 
sq ft per deg F, which gives an indica- 
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tion of the degree of tube cleanliness. 

As previously mentioned, raw water 
at Sewaren, and consequently the 
evaporator feedwater, runs high in 
silica. During the evaporator test in 
which the shell’s total dissolved solids 
concentration was 507 ppm, the soluble 
silica concentration was 50.8 ppm. 
Boilers operate with drum pressures 
of about 1700 psig where any concen- 
tration of silica in the boiler water will 
tend to carry over into the turbine. So 
every effort is made to maintain the 
silica concentration in the boiler water 
as low as possible. 

A final measure of the effectiveness of 
the evaporator treatment system in con- 
tributing to the production of high- 
quality makeup water is the silica 
concentration, which can be maintained 
in the boiler water. During the 6-month 
period from March 1 to August 31, 
1950, the silica concentration in the 
boiler water of the three boilers has 
averaged 0.85 ppm. 

A variety of materials was used in 


constructing the system. Exchange ves-* 


sels and piping carrying acid water are 
all steel, rubber-lined. Diaphragm-con- 
trol valves are rubber-lined and the 


flow-control valve at the aerator inlet 
is stainless steel. All caustic-soda storing 
and handling equipment is steel or cast 
iron. The sulfuric acid-storage tank and 
the piping from the tank to the acid 
pumps are steel. Acid pumps are cast 
iron and the discharge piping and valves 
from the pumps to the zeolite-tank inlets 
are lead-lined steel. The aerator and the 
treated-water storage tank are wooden. 
Evaporator feed piping from the treat- 
ed water-storage tank to the evaporator 
deaerators is red brass. Evaporator feed 
pumps are bronze and the evaporator 
deaerator elements, vent condenser 
tubes and tube sheets are stainless steel. 

Summary. A satisfactory evaporator 
feedwater is obtained by treating raw 
water in a cation-exchange system, op- 
erating on the hydrogen cycle with up- 
flow regeneration and pH control by 
the addition of caustic soda. An evapora- 
tor vapor of high quality can be pro- 
duced from this water. The nonscaling 
character of the treated water results 
in low evaporator maintenance. The 
completely automatic features of the 
treatment system accomplish the de- 
sired objective of reducing the required 
attendance to a minimum. 
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_ your plant by putting the right crusher on the 
_ job. Use approved selection methods for best 
_ results. This article, the second of two, gives 


Better Firing 


Pick the Right 
Coal Crusher for 


DOUBLE-ROTOR crusher has triangular sectors, crushes 63 
tons per hr of damp sticky coal in paper-mill power plant 


Improve stoker and pulverizer performance in 


11 questions and answers to help you pick a 
crusher, tells what to watch for in specifying 


BY TYLER HICKS, Assistant Editor 


1 What factors govern selection of 
crushers for power plants? 


Grade of coal, feed size, capacity 


_ needed, product desired and adjusta- 
_ bility—where a range of sizes is to be 
_ made. No one type of crusher answers 
' all requirements; much care is needed 
in unit selection. 


2 How does service affect capacity? 

Teeth, hammers or other parts that 
reduce lump size may wear in time. 
This tends to reduce crusher capacity 
and increases power input to it. So it’s 
wise to select a crusher of generous 
capacity. 


3 How are crushers chosen? 

Unless you have considerable experi- 
ence with crusher selection it is gener- 
ally best to submit specifications to the 
manufacturer and allow him to recom- 
mend best unit for the plant. In this 
way you obtain the help of specialists 
and are sure of good performance on 
the job. 


4 What information is supplied man- 
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DOUBLE-ROLL crusher has easily removed toothed segments 
on each roll, spring relief to protect teeth, belt drive 


ufacturer to help select the crusher? 

Tell manufacturer what coal you use, 
its source, condition (wet, dry or fro- 
zen), temperature, Hardgrove grindabil- 
ity, method of feeding crusher, feed size 
to crusher and product size desired 
(round or square-hole size). Also tell 
him percent fines in feed, if they will be. 
removed by prescreening, crusher capa- 
city needed in tons per hour and per 
day, and electrical characteristics of 
power supply. If possible, send him a 
large sample of your coal for testing 
in his units. 

When your specifications limit pro- 
duct size to certain maximum dimen- 
sions, you must take crusher character- 
istics into consideration. Breakers and 
hammer mills yield lumps of given max- 
imum size continuously because all coal 
passes through screen openings before 
discharge. But roll crushers may pass 
oversize lumps now and then when hard 
pieces cause spring release to operate 
or when there's a gap between teeth. So 
manufacturers usually guarantee that 
80 to 90% of product will pass a speci- 
fied ring size. 


5 Does screening out undersize coal 
affect crusher rating chosen? 

This depends on particular crusher 
you select. For example, one manufac- 
turer recommends a crusher with a ca- 
pacity 15 to 25% greater than tabu- 
lated ratings when fines up to 2 to 3 in. 
size are removed from run-of-mine 
(rom) coal, and only oversize coal is 
passed to crusher for reduction to sizes 
up to 24% in. Others recommend that 
crusher capacity be found by adding 
tons of coal screened out and tons re- 
maining to be crushed. Their tabulated 
crusher capacities are based on total 
tonnage ordinarily handled, large and 
small together. In either case, however, 
most manufacturers base capacities on 
rom coal with none of the smaller sizes 
removed. 

As shown in Fig. 4, you may screen 
undersize coal at any time during crush- 
er operation if suitable chutes are in- 
stalled. Removing undersize coal re- 
duces power input to crusher. 


6 What are crusher power needs? 
This varies with crusher type, coal 
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3 INTERIOR of Bradford hammer mill. 


hardness and size, and a number of 
other factors. Bradford breakers re- 
quire from 0.2 to 0.3 hp per ton. Typical 
2-roll crushers need about 0.50 hp per 
ton for hard coal, 0.25 hp per ton for 
soft coal. Single-roll hp-per-ton ranges 
from about 0.88 to 0.06 for same coals. 


7 What motor types drive crushers? 
Induction motors drive many crush- 

ers—squirrel cage for the smaller sizes, 

wound rotor for the larger ones. 


8 What are important considerations 
in crusher installation? 

Sufficient room all around and above 
crusher for easy servicing and main- 
tenance is extremely important. Roll 
crushers and hammer mills withstand 
severe operating conditions and need 
regular care for best efficiency. Study 
crusher layout carefully to see that re- 
pairs can be made with minimum 
disturbance of connected parts. 

Use heavy foundations of sufficient 
size for good support of the unit. Be 
sure all connections to crusher are dust 
tight and supported so they can’t vi- 
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It prepares 500 tons 
per hr. Two motors: 150 hp for breaker, 40 hp for mill 


brate. Vent to a high point crusher dis- 
charges that can’t be made tight. Grav- 
ity or forced ventilation may be used. 


9 What two limits do you work be- 
tween in crusher operation? 

Upper limit is proper percentage of 
coarse coal needed for the pulverizer or 
stoker. Lower is the percentage of 
“fines” (coal that passes through a 200- 
mesh screen). These limits vary with 
crusher application. 


10 Can moisture affect operation? 
Generally you'll have little trouble 
from moisture in coal. When small 
sizes are handled in rainy seasons you 
may run into some trouble from jam- 
ming in chutes. Steeply sloped chutes 
of ample area do much to prevent 
clogging. In some installations stain- 
less-steel chutes may be advisable but 
in most plants plain steel does fine job. 


11 What are good feed sizes for pul- 
verizers and stokers? 

Here are a few that have been found 

satisfactory. Of course they are by no 
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Crushed—cool 


conveyor 


COAL-CRUSHER HOUSE of central station has conveyor that ; 
feeds crusher; another removes crushed coal. Note chutes © 


means fixed for all jobs you run into. 

With pulverizers, closely sized coal, ~ 
15x14 in., allows water to drain easily, 7 
flows freely and can be fed uniformly. 
Single-retort stokers shouldn’t be fed” 
lumps larger than 114 in. if the coal © 
has a hard, mechanical structure. Mul-~ 
tiple-retort stokers operate well 
crushed coal from 2 in. to slack. Not ~ 
more than 50% of slack should pass 
through a 14-in. screen. 

Maximum screening size for coal 
fed spreader stokers should be 34-in. 
Then carbon loss in ashpit refuse will 
be low. But these units burn fuel rang- 
ing from slack to 114 to 11% in. nut and 
slack. 

Chain and traveling-grate stokers use 
114, 1% or 2 in. round-hole screened 
lumps on natural draft. With forced 
draft, maximum size should be 34 or 
1 in. 

In addition to the manufacturers 
credited in the July issue, p 75, 
Power is also indebted to the following 
consulting engineers for assistance: 
Burns & McDonnell Engrg Co, Burns 
& Roe, Inc, Sargent & Lundy. 


| 
85 


Pendent-type luminaire, mounted on wood pole with over- 
head open wiring, forms the basic plan for boundary lighting. 


Typical luminaire has universal bracket that allows setting 
20- to 30-deg tilt, directing light toward would-be prowlers 


You Can Tighten Plant Security With 


PLACEMENT of lights— 
and that holds for indoor and outdoor 
lighting—results in inadequate lighting 
‘and a hodgepodge of fixtures. This can 
be avoided by smart planning; here’s 
how. 

Planning. During preliminary survey 
of lighting needs, co-ordinate skills of a 
lighting engineer,  plant-distribution 
engineer, plant-security officer, and 
guard force. Get a detailed plan of the 
plant. Review it with the desired type 
of lighting (protective, loading plat- 
form, etc) in mind. 

Your distribution engineer can tell 
what power sources are available and 
what circuits can be used. Plant-security 
officer can outline the critical areas. 
Plant guards should point out vulner- 
able areas and suggest where better 
light would help in tightening security. 

Then make a day and night inspec- 
tion of yard areas. Take these trips 
with a plant guard. Mark up a map of 
the area to be lighted with obstructions, 
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A well-engineered lighting plan snaps-up plant output, gives 
protection against thievery and sabotage. Boundary lighting, 
spotlighting and floodlighting all fit into the general plan 


By J S LINDSAY 
Lighting and Rectitier Divisions, General Electric Co 


available mountings, and existing light- 
ing equipment. These steps are neces- 
sary before complete lighting system 
can be designed. 

Lighting engineer can then take this 
preliminary information and establish 
the lighting levels needed for each area. 
And he'll recommend the most effective 
lighting equipment to secure these 
levels. 

Boundary Lighting. Protective light- 
ing for boundaries and fences should 
be one of the first projects of defense 
industries or power plants. Lighting 
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boundaries discourages unauthorized 
entry. It provides a wall of light that 
reveals trespassers if they try to sneak 
into the property. Protective lighting 
for generating stations and substations 
is a must today. 

One proven method of lighting 
boundaries is to use a_ pendent-type 
uminaire (fixture), Fig. 3. Mount one 
every 150-ft along the fence line. This 
unit directs light up and down the 
fence line creating a continuous band 
of light around the boundary, Fig. 1. A 
typical luminaire in this family has a 
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LOW-COST BOUNDARY LIGHTING CAN BE HAD BY INSTALLING WOOD POLES ON 150-FT... 
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Open-circuit protector. 


Photoelectric relay... 


| Constant -current 
| transformer bank 


control! { 


2400v supply { 


Expulsion 
primary cutout-~ 


‘\\ Primary controller’, 
Constant-current’ 


HAND-CONTROLLED 


searchlight mounted 
above guard tower, regulated from within. 
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! 
Section A-A 


Locate the guard towers at critical points on 


piant’s perimeter. 
“reach beyond the fixed 
Searchlights are not 


we Searchlight 


Typical guard tower 


Searchlights let guards 
lighting. 
in boundary circuit 


Spacing between the poles 
is 150 ft. Note that the 
30-ft wood poles are placed 
well within the boundary 


Planned Outdoor Lighting ...Here’s How 


universal bracket that allows a 20- to 
30-deg tilt when mounting. This tilt- 
method of mounting directs the light 
toward the would-be prowler. A sharp 
light “cut-off” in the design of the 
luminaire means patroling guards can 
remain concealed in the darkness be- 
hind the units while watching the 
boundary area within the light band. 
This tilt idea is fine for boundaries near 
areas that are not affected by this direct 
light. If the fence is next to a highway 
or traveled river, mount each unit with- 
out any angle from the vertical. 
Typical protective-lighting installa- 
tion is shown in Fig. 2. Wood poles are 
located 12- to 15-ft from the fence line 
on the plant side. Luminaires are 
mounted about 25-it off the ground. And 
if a 10,000-lumen ilament lamp is used 
in each luminaire, you can space the 
units at 150-ft intervals. These or 
similar units give a good overlapping 
of light. In case of a lamp outage, a 
sufficient light level is maintained. 
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Floodlighting a fence line with units 
directed perpendicular to boundaries 
is a possible solution for critical areas. 
But if you want to light the entire fence 
line more units will be needed (com- 
pared to the luminaire discussed above). 

Power Supply. Electric power sup- 
plied to your protective-lighting system 
should have centralized control. A series 
underground distribution is best for 
most installations. Series circuit, Fig. 
4, is fed from a constant current trans- 
former. This well-regulated supply 
means long lamp life. 

Series distribution means one central 
control point can be used with a mini- 
mum wiring. Energizing the constant- 
current transformer turns on the entire 
system. You may be able to run a single 
wire around the boundary and satisfy 
all fence-lighting requirements. 

Supplementary lighting (multiple 
floodlights, Fig. 5) may be controlled 
by a series-multiple relay. This relay 
responds to current in the series circuit. 
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In turn, it controls a contactor. This 
contactor can control the local mul- 
tiple-floodlights. 

If the plant is big enough to use sev- 
eral series loops, cascade the systems 
to maintain the one central control fea- 
ture. Remember lamp outages will not 
affect the system, because a film cutout 
is across each lamp. This fractures, if 
lamp fails, and becomes a short circuit. 
Hence the series-circuit continuity is 
maintained. This series arrangement is 
the same type distribution that has 
proven popular for street-lighting cir- 
cuits. 

Internal Areas. The guard towers at 
critical points and surrounding perim- 
eter of plant are a must, Fig. 2. You 
can mount 18-in. searchlights on the 
tower, then control them from w.thin. 
This lets the guards “reach” outside 
the fixed lighting facilities to investi- 
gate suspicious actions or meet other 
emergencies. 


Floodlights for internal-area lighting 
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Floodlights handle  internal-section 
loading areas, entrances 


lighting: 


such as loading platforms, parking 
lots, and entrances—add to the plant’s 
security. And they also increase the 
efficiency of materials handling. Objects 
are quickly and accurately identified 
when you have good lighting. Flood- 
lighting from a central tower is econom- 
ical and mighty effective, Fig. 5. 

Mount enclosed-type _floodlights, 
equipped with 1000- and 1500-watt 
lamps, about 50- to 75-ft above the 
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Pendent-type luminaire for boundary 
lighting; universal bracket for tilt 


Service 
entrance. 
Drip” 20° fo 30° 
loop -Two single-conductor 


cables running up pole 
in pipe or molding 


LIGHTING COMPONENTS USED FOR FLOOD- AND BOUNDARY-LIGHTING OF TODAY'S PLANT AREAS 
SERIES METHOD OF DISTRIBUTION IS GENERALLY BEST 


Constant- voltage 


+t primory power 
supply 


contro/ 
power supply 


Cutout in each unit breaks down if a 
lamp burns out, keeping circuit alive 


— Insulator 


“Single bare conductor 


ingle conductor 
cobles in trench 


UNDERGROUND WIRING 


OVERHEAD WIRING 


Although generally more costly, the series underground 
for most plant installations 


distribution system is best 


ground. Narrow, medium- and wide- 
beam types are available. These will 
satisfy almost any lighting need. Wide- 
beam flooclights are fine for loading 
platforms or parking areas, Use nar- 
row- or medium-beam lights for en- 
trance “spotting” or where you want to 
project for large distances. This sup- 
plementary floodlighting increases safe- 
ty and efficiency of night operations. 
Because of the overlap of their fields 


of operation, it is not always apparent 
whether floodlights or pendent lumi- 
naires are best suited for a particular 
location. So your best bet is to consult 
reputable electrical contractors, lighting 
manufacturers, or lighting specialists. 
Do this while formulating the over-all 
lighting plan. Considered on a long- 
range basis, heat-, dust-, water-, and 
corrosion-resistant equipment are more 
economical. 
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hard experience . . . 


> That's what happened in the 


incident recounted here 


Don Swift, Ebasco Services 
Inc — another in his series 
of troubles met and licked 


in starting new plants .. . 


Case No. 3—VIBRATING © 
FORCED-DRAFT FAN 


® THE FORCED-DRAFT FAN serving a 
large pulverized-coal-fired boiler was 
driven by a 200-hp 1200-rpm induction 
motor through a hydraulic variable- 
speed coupling. Air from the fan passed 
through a regenerative-type heater leav- 
ing at about 525 F temperature. The 
coal burned had 3 to 5% sulfur and 
10 to 15% ash. 

A recirculating duct leads some 
heated air back to the f-d fan inlet 
when needed. This heated air prevents 
chilling of preheater plates during cold 
weather. If inlet-air temperature drops 
too low, flue-gas vapor condenses on 
pre-heater plates. This combines with 
the sulfur dioxide to form sulfuric acid, 
which rapidly corrodes the plates. 

Operation. At full load, flue-gas 
temperature at preheater outlet was 
about 210 to 220 F. No troublesome 
deposits appeared on the preheater 
surface during the first few months of 
operation. Neither was there any cor- 
rosion. The air-operated soot blower 
blew from the cool end of the preheater 
with the stream of air. This removed 
deposits forming on the cold end of the 
preheater, moving them with the air 
stream, which is the usual practice. 

When soot was blown we could see 
dust passing from the slightly open re- 
circulating duct into the fan inlets. But 
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P All too often we learn good 
operating practice at cost of 


by 


Gas to dust collector 
ond induced-arat? fon 


no unusual deposit or fan unbalance 
could be noticed. After several months 
running during fall and early winter, 
the boiler was shutdown over a week- 
end to repair a leak. 

Just when the boiler began picking 
up load after the usual starting cycle, 
the f-d fan outboard bearing began 
vibrating heavily. We found the hold- 
down stud, which clamps the bearing 
in the bearing shell was loose. Tighten- 
ing the stud eased the vibration a little. 
Because we needed the unit badly, we 
decided to run through till the next 
weekend and then balance the fan. 

Vibration increased with fan speed 
and load. Bearing clamping bolt had 
to be tightened several times. Then the 
inboard bearing pedestal began to move 
slightly on the foundation. Since the 
fan ran smoothly before the shutdown 
we concluded that some of the dust 
coating the inside of the fan blades had 
fallen off, unbalancing the rotor. 

Finally the fan forced itself out of 
service. Increasing roughness broke 
out the grouting, letting some of the 
shims under the inboard bearing pedes- 
tal fall out. One of the pedestal hold- 
down bolts also broke off. Surpris- 
ingly, the flexible coupling between the 
hydraulic coupling bearing and fan in- 
board bearing held the rotor in place 


Air heater | if} 
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without any damage until the fan had © 
shut down. 

Repairs. Temporarily we welded a 
new bolt to the old one imbedded in 
the concrete. The fan was lined up 
and shims tack-welded in place without — 
grouting. We found the inside of the 
fan blades coated with about 3/16 in. of f 
fine sticky flyash, which had fallen off — 
in several places. An air hose blew © 
off the ash easily. The bearings and 
coupling had not been damaged. When 
the fan restarted it ran perfectly. ; 

We used the temporary bolting about ~ 
two weeks until the next outage gave 
time for complete checkup of fan, bear- 
ings and coupling. Everything was in 
good order. The old grout was care- 
fully chipped out, and new grouting 
poured around pedestal and shims. 

As a standard practice, the operators 
now clean off the fan blades at each 
shutdown. Air-heater exit-gas tempera- 
tures have been raised to 240-250 F by 
alterations. Less dust deposits on the 
preheater surface3, so now less dust 
recirculates onto ,the fan blades when 
blowing soot. 

A lower-ash coal would also help 
solve this problem, but the present 
coal is priced to make it the most de- 
sirable economically. The fan has been 
in good balance since this experience. 
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HERE’S SETUP OF FIRST COAL-BURNING GAS-TURBINE PLANT BUILT... 


Exhaust 
Louver Combustor Expansion soints [ Reduction Auxiliary 
\ a gear generators 
Regenerator 
WY 
Fly ash seporotor 6 stage turbine stage ont Traction generators 


3750-HP GAS-TURBINE UNIT uses 21-stage axial-flow com- 


separator, regenerator. Turbine drives compressor, two trac- 


pressor, 6-stage reaction turbine, twin combustors, flyash tion generators, four auxiliary generators at variable speed 


Auxiliary Exhoust 
generators, 
. 
i 
Oc traction Air Turbine 

generators intake Compressor 


_ COMPLETE GAS-TURBINE PLANT including coal preparation 
: and storage apparatus is designed for space available in loco- 


plants. 


After successful runs on a Houdry unit with 
tested coal preparation and burning apparatus, 
Locomotive Development Committee takes next 


“step when full-scale . . . 


_ Development work and gas-turbine construction 
proceeded in parallel. Research-program de- 
_lays coincided with unexpected problems in 
‘designing and building of practical power 


Coo! collector 
splitter / 
Combustors 
To ash 
Ash 
seporator storage 


Crushed cool tank 


Coal conveying oir 


motive cab. The first plant will be tried out on test floor 
for experimental investigations before mounting on a chassis 


CROSS SECTION SHOWS DETAILS of one combustor and main 
ash separator. These elements determine success of coal burning 


Locomotive Coal-Burning Gas Turbine 


We the experimental work 
in developing the locomotive coal-burn- 
ing gas turbine in Power, June 1951, 
pp 104-7. Here, in Part II (footnote, 
facing page) the first complete plant 
to go on the test floor is described. 
The Allis-Chalmers 3750-hp open- 
cycle single-shaft gas turbine and re- 
generator are now being erected at 
Dunkirk plant of American Locomotive 
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Co. Entire plant, see diagram above, 
will be arranged as if it were inside a 
locomotive cab. Temporary ducting 
will carry air from above the building* 
roof through a flow nozzle into com- 
pressor intake. Turbine and regenerator 
exhaust will also discharge through the 
roof. 

Four GE air-blown variable-resist- 
ance grids will absorb power generated 
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by the traction generators. Plant may 
be run manually or automatically from 
the control station. Complete test in- 
strumentation will be used. 
Illustrations show coal-handling and 
preparation equipment now at Dunkirk. 
Special stoker, built by Standard Stoker 
Co, carries coal to rear of stoker by a 
2-level screw, crushes it to 2-in. lumps 
by conventional breaker plates. Crushed 
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LENGTH OF TURBINE PLANT conforms to conventional locomotive cab dimensions. 
Height limit required using two separate combustors instead of one large one, right 


COAL-PREPARATION APPARATUS also strings out along cab length, includes bunker, 
stoker and drier, crusher, pulverizer, coal pump, collector, feeder, all motor driven 


Gets Ready for Testing 


coal drops inso two parallel ribbon-type 
screws moving it forward through dry- 
ing section. Hot air sapped from tur- 
bine exhaust moves countercurrent to 
coal in these sections. Twin elevator 
screws lift prepared coal to storage tank 
between bunker and pulverizer. 

A 15-hp induction motor drives the 
stoker through a Vickers variable-speed, 
reversible, hydraulic transmission. Two 
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175-kw alternators, driven by turbine 
reduction gear, supply all auxiliary 
power. Frequency varies from 66.6 to 
40 cycles as turbine speed varies from 
5700 rpm at full load to 3420 at idling. 
Coal delivery then varies automatically 
from 100% at full load to 60% at idling. 
Variable-speed transmission allows ad- 
justing stoker delivery over wide range. 

A Fuller level indicator in top of 
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Data for Parts I 


crushed-coal tank controls stoker op- 
eration. This starts the Vickers hy- 
draulic motor when coal is needed. 
When tank level is restored it stops the 
motor. This keeps stoker delivery close 
to fuel needs, but 500-lb storage avoids 
needing exact regulation. 

A transverse screw delivers coal from 
storage tank to pulverizer. The 2-speed 
motor drive also changes speed in 
proportion to turbine speed. But the 
mill-level controller will start and stop 
the motor. The 2-row Babcock & Wil- 
cox mill delivers about 4500 lb per hr of 
90% -200-mesh coal, grindability not 
less than 50 Hardgrove. The 50-hp in- 
duction motor drive starts and stops by 
pushbutton on the coal-handling elec- 
trical panel. 

High-pressure casing of mill enables, 
if desired, trying direct firing under 
pressure later. Two discharge pipes 
carry the pulverized coal with air sup- 
plied from a 3000-cfm blower, driven by 
a 30-hp induction motor. Dampers regu- 
late air flow. Coal collector strips out 
coal and recirculates the air back to the 
blower inlet. Collector has four Multi- 
clones discharging into a small storage 
tank. A second level controller here 
operates in series with the pulverizer 
level controller. 

An Omega Machine Co Rotolock 
feeder for pulverized coal is the speed 
control for the plant. A Hagan pneu- 
matic positioner, run manually or auto- 
matically, actuates a speed-control lever 
on the hydraulic transmission through 
which the feeder is driven by a de 
motor. Coal pump speed varies with 
main turbine speed. 

A louver and blowdown separator, 
at end of each of two combustors, are 
of stainless steel and Inconel. Full 
turbine temperature of 1300 F exists 
from combustor outlet to turbine inlet. 
Tees, elbows and separator shell are 
Inconel X, which has excellent tensile 
strength up to 1400 F. Large flanges 
are Inconel, bolting material is 19-9 DL. 

Thirty-six Dunlab tubes originally 
installed in the separator will be re- 
duced by blanking off 10 to raise air 
flow to 1500 cfm per tube. Separator 
internals are stainless steel. 

As soon as inevitable initial diffi- 
culties straighten out, a test of 250-506 
hr will be run. This will determine 
effect of 1300-F air containing -10 
micron ash upon the Allis-Chalmers 
turbine. If results are satisfactory, a 
series of tests simulating locomotive 
operation will be run. 


and II abstracted from 
vaper before 1950 Midwest Power Conference 
Report was made by John Yellott, director of 
research and Peter Broadley, asst director of 
research, Locomotive Development Committee, 
with Frederick Buckley, manager, research & 
development div, LDC Project, American Loco 
motive Co, 
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Colored 


Pilot gage board at Delray Power Plant includes lights of pressure-change in- 
dicator, which clearly show when main-line steam pressure either rises or falls 


Heart of pressure-change indicator 
is chamber standing next gas bottle 


Lights Guide Boiler Loading 


Manual operation of boilers depends on watching for and anticipating changes 
in steam: pressure and station load. Here’s an instrument that clearly shows 


® OvR BOILER OPERATORS needed an 
instrument to help keep steadier steam 
pressure with stoker-fired units supply- 
ing a widely varying load. Three of the 
Detroit Edison Co’s plants have manu- 
ally-controlled stoker-fired steam gen- 
erators. 

The operators had been using the 
standard method of watching for pres- 
sure changes on the gage and load 
changes on the wattmeter. Since opera- 
tors must also inspect fires and make 
stoker , adjustments, their attention 
couldn’t always be given to the gages. 
Besides, it’s humanly impossible to 
watch instruments continuously. Even 
with frequent scanning it becomes dif- 
ficult to spot changes immediately and 
make corrective adjustments. Over- 
regulation was the usual result. 
Specifications. The operators wanted 
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the operators when steam-pressure changes require adjusting boiler controls 


an instrument that would show directly 
whether steam pressure was rising or 
falling. After talking it over we drew 
up specifications as follows: 

1. Pressure changes as low as 2 psi 
per min should be shown within 5 sec 
of the beginning of the change. When 
pressure change stops, the instrument 
should be ready to indicate the next 
change within 5 sec. 

2. The instrument must show in- 
crease or decrease in pressure clearly. 

3. It must be rugged and reliable for 
power-plant use. 

We could find no commercial instru- 
ment to do the job, so we developed 
our own. The pressure-change indicator 
shows pressure changes of 2 psi per min 
in about two sec. Colored lights indi- 
cate the changes, red for decreasing and 
blue for increasing pressure. 


Minor short-time fluctuations in pres- 
sure, which are always present, cause 
random alternate flashes of red and 
blue lights. The operator takes action 
when one of the lights flashes fre- 
quently, or stays on. We felt that this 
simple indication was more practical 
than showing actual rate of change on 
a graduated dial. 

The first model has served about 
sever, years in the Delray plant, and 
the second over three years at the 
Conners Creek plant. They have proven 
reliable, needing minor attention and 
adjustment at about 6-month intervals. 
They have improved steadiness of steam 
pressure. Chief advantage is the greater 
ease with which operators can hold 
steam pressure. Some men feel it’s an 
easy device to use, while others find it 
reduces their fatigue. 
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Face of instrument panel board in- 
cludes pilot lights, relays, etc 


Condensed from a report by 
ARNOLD FEATHAM 
and 
B J McCAUSEY 
Research Department 
The Detroit Edison Co 


Operating Principles. Fig. 4 shows 
the principal operating parts of the in- 
strument schematically. Pressure 
chamber connects through the bottom 
part to the main steam line. The lower 
part holds condensate, while nitrogen 
under pressure fills the remainder. 
Above its center a web support holds a 
brass chamber. This is closed except 
for an orifice tube connecting with the 
main pressure chamber. A mercury 
manometer in the brass qhamber has 
one end open within the latter and the 
other open to the main pressure cham- 
ber. 

For steady steam pressure, nitrogen 
pressure within main and brass cham- 
bers is equal. When steam pressure 
drops, main chamber’s nitrogen pres- 
sure drops. This causes a flow of 
nitrogen from the closed brass chamber 
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Pressure-change indicator includes main pressure chamber holding brass chamber 
and mercury manometer to register pressure variations. Relays operate lights 
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Chart shows that pressure changes of 1.5 psi per min will not 
flash indicating lamps; 2 psi per min lights lamps in 2 sec 


through the orifice tube into the main leg registers steam-pressure increase, in 
chamber. The difference in pressure left leg a pressure decrease. 
acts on the mercury heights in the Design. In the connecting steam line, 
manometer legs. Fig. 4, the T-fitting with valve allows 
When steam pressure rises, the main purging the line or connecting a pres- 
chamber’s nitrogen pressure rises above sure gage. Upper part of pressure 
brass chamber’s pressure, reversing the chamber is filled with nitrogen through 
relative heights in the mercury manom- _ the upper connection to a gas bottle, see 
eter legs. Nitrogen then flows from main Fig. 2. 
chamber into brass chamber. The nitrogen prevents condensate 
Gas flow through the orifice tube from rising and contacting the brass 
always acts to equalize gas pressure chamber.. Any gas will do this job, but 
in the two chambers. Time needed for nitrogen ‘minimizes oxidation of mer- 
equalization depends on both the mag- cury in the manometer. Electric circuit 
nitude of steam-pressure change and through the mercury is completed by 
dimensions of the orifice tube. the platinum ground wire. This lights 
Pressure difference varies the posi- the indicator lamps through the circuit 
tion of mercury in the manometer. of the pressure-change reley unit. 
Electrodes in the manometer legs make Condensate electrodes show level of 
contact with the mercury whenever the the condensate through circuit of the 
pressures are unequal. Contact in right water-level relay unit, and pilot lights 


ENGINEERING AND MANAGEMENT SECTION 93 


q 
004 
= 003 
002 
| 


mounted on instrument panel, Fig. 3. 
Fig. 1 shows the pilot gage board at 
Delray power plant. One indicator 
lamp is mounted behind the translucent 
letters Incr and the other behind Decr. 

Pressure-Change Element. Great flex- 
ibility in meeting the 5-sec response for 
2-psi-per-min pressure changes is pro- 
vided by adjusting electrode-to-mercury 
spacing. Relative dimensions of the 
orifice tube and volume of the brass 
chamber were fixed by the need for the 
pressure-change element returning to 
normal and being ready to indicate next 
pressure change within 5 sec. These 
dimensions were found by the follow- 
ing formulas: 


t 
p=AK (l-e7*) (1) 
where 


p = pressure difference between inside 
and outside of container, psi 

A =rate of change of steam pressure, 
psi per sec 

K =constant from formula (3) 

t = time in sec 


If steam-pressure change stops when 
pressure difference between inside and 
outside of container is at some value po, 
pressure difference will decay with time 
as follows: 

t 
(2) 


So the instrument would be ready to 


: indicate the next pressure change with- 


in 5 sec, it was required that the pres- 
sure difference p should decay to a 
small value, say 1% of po, within that 
time. This means the ratio p/po is 0.01 
when ¢ = 5. Substituting these num- 


bers we find K = 1.09. Constant K 


also depends on other factors: 


1284LV 
(3) 


where 


= nitrogen viscosity in lb (force) sec 
per sq in. at Po (634.7 psia) and 
30 C 

L = orifice-tube length, in. 

V = brass container volume, cu in. 

P. = nominal steam-line pressure, psia 

k =ratio of specific heats of nitrogen 
=i 

D = orifice-tube inside diameter, in. 


L, V and D have to be chosen to get 
the proper value for K. Physical con- 
siderations fix dimensions of the brass 
chamber, such as, sufficient room for 
enclosing manometer and mounting re- 
lief valves, Fig. 4. Relatively large 
volume avoids using an orifice tube of 
small diameter that might be clogged 
by small dirt particles, and avoids a 
length causing installation problems. 
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This led to choosing a volume of 34.47 
cu in. for the brass chamber. 

To select L and D, we substitute the 
determined values in (3), setting K = 
1.09, and find: 


pi =308 x10 (4) 
L 

There’s room in the chamber for about 
6 in. of straight tubing, L. This makes 
D = 0.0124 in. Commercial hypodermic 
needle stock has an inside diameter of 
0.013 in. Using this makes K = 0.911. 
This is smaller than required, but 
proves satisfactory if pressure change 
specifications are met. 

To check electrode-to-mercury spac- 
ing substitute final dimensions in (1). 
Assuming a linear change in steam 
pressure of 2 psi per min or 1/30 psi 
per sec, we get: 


t 
p = 0.0304(1—e 


, This equation gives the solid curve 
in Fig. 5. It shows that at the end of 
about 2 sec, p across the manometer 
is 0.0266 psi or 0.0532 in. Hg. At this 
instant the rising side of the mercury 
column should contact the electrode 
above it. This means the electrode-to- 
mercury spacing should be set at half 
of p, or 0.0266 in., when there is no 
pressure difference. This gives a re- 
sponse well within the specified 5-sec 
interval. 

Fig. 5 also shows a steam-pressure 
change of 1.5 psi per min. The cor- 
responding pressure difference across 
the manometer never intersects the line 
p = 0.0266 psi, indicating electrode- 
mercury contact. Therefore, changes 
slower than about 2 psi per min don’t 
indicate. 

Rapid fluctuations in steam pressure 
small enough so p stays less than 0.0266 
psi will not indicate, even though in- 
stantaneous rate of change is much 
greater than 2 psi per min. This is 
good because small fluctuations do not 
affect boiler operation. and indicating 
them would only be confusing. 

Though the theory of operation as 
we explain it is not exact in all details, 
it is good enough as a starting point for 
design purposes. Final adjustments are 
made on the basis of operating experi- 
ence. Electrode-edjusting screws and 
orifice tubes of different diameters give 
a wide range of possible adjustments. 

Pressure-Change Relay. This unit 
has two identical parts, one for increase. 
and the other for decrease. Looking at 
the “increase” circuit in Fig. 4, you'll 
find indicator lights in series with a 
parallel circuit consisting of a con- 
denser and primary of a transformer. 
When the FG-17 thyratron tube is not 
conducting, secondary of the trans- 


former is open, and this parallel circuit 

is about anti-resonant at the supply 

frequency of 60 cycles. It then has a 
high impedance and not enough current 
flows through the lamps to light them. 

To keep the thyratron from conduct- 
ing, its grid connects to a tap on the 
secondary, which is negative by 50 v 

(rms) when the plate is positive. When 
the rising mercury column grounds the 
manometer electrode, the grid potential 
drops to zero and the tube conducts. 
This places a low resistance across the 
secondary and brings the effective im- 
pedance of the primary to a low value 
every half cycle. Under this condition, 
the average current through the lamp 
circuit causes the lamp to light or in- 
dicate. The “decrease” part of the 
circuit works the same way. 

We find the thyratron has three ad- 
vantages over ordinary relays: (1) 
Ordinary relays do not stand up under 
the high frequency of operation. (2) 
Thyratron circuit uses only about 100 
microamp through the electrode-mer- 
cury contacts, minimizing their deteri- 
oration. (3) With a thyratron circuit 
enough current flows through the lamps 
when not indicating to maintain them 
at a temperature just below incandes- 
cence. This greatly lengthens lamp life. 

Water-Level Relay. When the con- 
densate level is within proper limits, 
the lower electrode connects to ground 
through the water. This completes the 
circuit of the closing coil of the relay 
and the “normal” pilot lamp lights. 
When the condensate rises and contacts 
the upper electrode, another relay 
lights the “high” pilot lamp. 

This means that more nitrogen should 
be admitted from the nitrogen bottle. 
With a reasonably tight system, this 
should be needed rarely, say once in 
six months. 

Condensation. Trouble was experi- 
enced from water vapor condensing on 
top of the pressure-change element. In- 
creasing steam pressure raises the con- 
densate-water column and decreases the 
volume occupied by the nitrogen and 
water vapor. This condenses some of 
the water vapor. To prevent this con- 
densation in upper part of the chamber, 
a small disk heater was mounted on top 
of the cover. This keeps the upper 
part of the chamber about 10 F warmer 
than the lower part. 

Acknowledgments. Valuable con- 
tributions to the design and develop- 
ment of the pressure-change indicator 
were made by various members of the 
production and research departments of 
The Detroit Edison Co. Particular men- 
tion should be made of T A H Jeffrey, 
a former co-worker, for a considerable 
amount of early design and construc- 
tion work. 
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Buchanan dam and powerhouse in which are installed three 


a 362,000-gpm vertical-shaft pump. Dam is a multiple-arch 


12,500-kva generating units operating under 132 head and concrete structure. It is 150 ft high and 11,200 ft long 


By C L DOWELL, Results Engineer 


Lower Colorado River Authority 
Austin, Texas 


® Down IN CENTRAL Texas, water of 
the Colorado River gets a merry whirl 
to make it do double duty. Not content 
with a series of dams and generating 
plants, to use the water many times on 
its way to the Gulf of Mexico, the Lower 
Colorado River Authority recently 
placed in operation one of the two large 
pumped-storage units in the U. S. 
Pump, rated 362,000 gpm under a 120- 
ft head, is driven by a 13,450-hp motor. 
The Rocky River plant of the Connec- 
ticut Light and Power Co was placed 
in operation in 1938 (Power, Dec. 24, 
1929). This plant has a 90,000-kva hy- 
dro-electric unit and two pumps, each 
driven by 8100-hp synchronous motor. 
Head on the pumps varies from 200 to 
230 ft depending on water level in the 
storage reservoir. 

The Lower Colorado River Authority, 
State of Texas agency, owns and op- 
erates a series of multipurpose projects 
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Pump at Buchanan Dam Adds 
Peak Capacity to Power System 


To store water for high-value peak energy in hydro units, a 


13,450-hp pump unit uses low-cost off-peak steam power. In’ 


average year, pumped water increases hydro 21,000,000 kwhr 


on the Colorado River in central Texas. 
At present, four major hydroelectric 
plants totaling 150,000 kw are in op- 
eration. These, with a 60,000-kw steam- 
turbine generating plant at New Braun- 
fels operating under lease agreement, 
give a total system capacity of 210,000 
kw. Two other projects, Granite Shoals 
and Marble Falls, are nearing comple- 
tion with 75,000-kw additional peaking 
capacity. All the fall in the river from 
Austin to above Buchanan will then be 
used, 

Generating Plants. Buchanan Dam 
Plant, Fig. 1, is about 70 miles north- 
west of Austin. It is 150 ft high, 11,200 
ft long, and is a multiple-arch and con- 
crete-gravity structure. The main river 
section of the dam has twenty-nine 70- 
ft and twenty-three 35-ft arches. Three 
spillway sections have 37 tainter gates 
for a 585,000-cfs discharge capacity. 
The lake is 32 miles long with 22,000 
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acres area and 1,000,000 acre-ft storage. 
Original power installation had two 
12,500-kva generating units with pen- 
stocks. The intake structure and head ~ 
gates were installed for a third unit. 
Maximum operating head is 132 feet. 
Unit No. 3 of the same capacity as No. 
1 and 2 went into service in 1949. 

Inks Dam and power station, three 
miles downstream from Buchanan, has 
a concrete-gravity dam 100 ft high, 1550 
ft long with an uncontrolled spillway 
section. The lake has 900 acres and 
stores 16,200 acre-ft and operates at 


- practically constant level. It regulates 


discharge from Buchanan, and its head- 
water elevation is the tailwater at Bu- 
chanan. Inks has one 12,500-kva unit 
under 62-ft head controlled from Bu- 
chanan plant. 

Requirements. Transmission-line con- 
nections, to several steam elecjric sys- 
tems, provide a source of low-cost off- 
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THE PUMP’S IMPELLER IS BRONZE, CAST IN ONE PIECE, 140 IN. IN DIAMETER 
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Pump is a 164-rpm vertical-shaft twin-volute closed-impeller design. Cast- 
iron suction elbow changes from circular at pump to elliptical at bottom end 


peak energy, which is the first require- 
ment for a pump-storage unit. This 
energy is available at slightly above 
fuel cost because investment, labor, 
depreciation and other costs continue 
whether or not the facilities are in use. 
The next requirement, a supply of water 
available for transfer to a reservoir 
feeding a hydro plant, was present at 
the Buchanan and Inks projects. Final- 
ly, a market was available for peak 
energy at a price that offsets the pump- 
ing cost. 

Peak capacity and energy are worth 
about four times the cost of off-peak 
energy used to operate the pump motor. 
There are times also when the third 
unit can operate from flood flow to 
supply power with water that would 
otherwise discharge through the flood 
gates without doing useful work. All 
this made it economical to install a 
third generating unit and a pump to 
supply a large part of its water. 

Selecting Equipment. Because stand- 
ard high-efficiency hydroelectric equip- 
ment could be purzhased on fair de- 
livery time and at established cost, no 
consideration was given to a special 
combined pump and hydroelectric unit 
such as several foreign countries use, 
or to the pump-turbine unit being de- 
veloped in this country. Bids were re- 
ceived and contract awarded to Baldwin 
Locomotive Works for the turbine, and 
to Westinghouse Electric Corp for the 
generator for the third power unit. 


When determining pump size, con- 
sideration was given to the number of 
hours of peaking load and the time that 
off-peak steam-station energy was avail- 
able. Peak-load season in Texas is June, 
July, August and September, and daily 
peak is between 3:00 and 5:00 pm. 
This is due to air conditioning, refrig- 
eration, irrigation, water pumping and 
industrial loads all being maximum at 
this time. Pumping time is from 11,00 
pm to 7:00 am each night with a pos- 
sible 24-hr period for Sunday and 
holidays. 

Pumping Unit. It was fortunate that, 
at the time bids were called for on the 
pumping equipment, Worthington Pump 
and Machinery Corp had large units 
in the production stage for the U.S. 
Bureau of Reclamation’s Tracy pump- 
ing plant, Central Valley Project, in 
California. These pumps, with a slight 
change in the impeller’s diameter, could 
be used for Buchanan with early de- 
livery and below competitive price. 

Main features of the pump are shown 
in Fig. 2 and 5. It is a 164-rpm vertical 
shaft, bottom-suction, twin-volute, closed- 
impeller design. The cast-iron suction 
elbow changes from circular at the 
pump to elliptical horizontal intake, 
which connects to’ the tailrace by a 
concrete intake section. Trash racks 
protect the intake and the concrete piers 
have grooves for steel gates for un- 
watering the pump for inspection. As 
shown in Fig. 5, center line of the im- 
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Pump started by connecting its motor 
with field excited to a generator 


peller is 4.75 ft below normal tailwater 
level. This is sufficient to insure the 
pump being primed at all times and to 
prevent cavitation in the impeller. 

Discharge Valve. The pump’s 75-in. 
discharge bolts to a section of steel pipe 
enlarging to 12 ft and making a Y- 
welded connection to the 12-ft penstock 
from the forebay to No. 3 turbime scroll 
case. Between the pump discharge and 
penstock a 12-ft S Morgan Smith 
motor-operated butterfly valve serves 
several purposes. By starting the pump 
against a closed discharge, the motor 
can be gradually loaded by opening 
the valve in about one minute. When 
necessary the valve isolates the pump 
so No. 3 turbine-generator can op- 
erate. The valve’s de motor operates 
from the plant’s battery system con- 
trolled by relays to close the valve if 
power fails to the pump motor. 

Pump Motor. Pump is driven by a 
Westinghouse Electric Corp synchro- 
nous motor, rated 13,450 hp, 0.80 pf, 
6900 v, 164 rpm. This motor, Fig. 4, 
has an enclosed cooling system the 
same as the generator, with forced-air 
circulation by fans on the rotor. Cold 
water from the penstocks passes through 
the cooling coils by gravity to the tail- 
race. 

Large size of the motor made its 
starting a problem. Generators and 
motor are both 6900 v and the double- 
bus arrangement simplifies starting. 
Motor and one generator are isolated 
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on one section of the bus, Fig. 3, and 
excited. When water is admitted to the 
turbine, both units start and come up 
to speed with the pump’s butterfly valve 
closed. They are then synchronized to 
the other bus and the tie breaker closed, 
allowing the motor to take power from 
outside the plant. The butterfly valve 
is then slowly opened to load the motor. 
Load is reduced on the starting unit 
and finally taken off the line, leaving 
the pump operating normally. 

This procedure allows smooth opera- 
tion without sudden demand on the 
power systems. When the pump de- 
livers rated capacity at 120-ft head, the 
motor requires 10,000 kw. After the 
motor and generator are operating at 
synchronous speed with the butterfly 
valve closed, the load is about 5000 kw. 

Latter part of the starting operation 
can be reversed. That is, take the gen- 
erator off the line before opening the 
valve. This was our first starting pro- 
cedure, but it required longer pumping 
against the closed valve. We find the 
other method is the best. The valve 
opens in 50 sec, but power flow from 
the steam plants does not respond this 
fast. It takes about 4 min to back the 
generator off the line’and transfer the 
pump load to the steam plants without 
voltage surges on the system. 

Reverse Rotation. If power fails to 
the pump motor, rotation of the unit 
reverses, but the butterfly-valve motor 
operates on dc from the station storage 
battery. Relays automatically close the 
valve so reverse runaway speed of the 
pump does not occur when power fails 
to its motor. We have made this test 
and maximum reverse speed is about 100 
rpm because impeller running in water 
has some braking action. To take care 
of the most severe conditions that can 
develop, the motor is designed for 28% 
overspeed, or 210-rpm reverse rotation. 
Pump runner is also designed for re- 
verse rotation at full head. 

System Operation. Eight-hour opera- 
tion lowers Inks Lake about 6 in., while 
a weekend 24-hr period may cause a 
2-ft drawdown. Buchanan units start 
first after the pumping cycle ends to 
bring Inks Lake back to normal level 
before the unit in that plant starts, so 
power is not lost because of the draw- 
down. The pumping cycle does not 
alter the amount of water passed down- 
stream during normal operations. 

The motor has a lower guide bearing 
so it can run discounected from the 
pump for a field test. Its efficiency is 
97.4%, which was above the 97.1% 
guarantee. Pump has not been tested 
but the factory-model test indicates 
efficiency of 90% or better. Over-all 
efficiency of the combined units for the 
cycle of operation is about 70%. 
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THE MOTOR’S LARGE SIZE MADE STARTING A PROBLEM 


Pump is driven by 13,450-hp 164-rpm synchronous motor that has an enclosed 


cooling system in which ventilating air circulates and is cooled by water 
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Center line of the pump’s impeller 
level. This is enough to insure that 


Kilowatt-hours gained from the pump- 
ing unit vary with river flow. But with 
an average water year the pump may 
operate 3000 hr with 21,000,000-kwhr 
return. 

It was necessary to extend the power- 
house building to provide space for No. 
3 generator and the pump. This work 
was done under contract. The Lower 
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is set 4.75 ft below normal tailwater 


the pump will be primed at all times 


Colorado River Authority installed all 
the equipment under general super- 
vision of the manufacturers’ representa- 
tives. Fargo Engineering Co, Jackson, 
Mich. and Austin, Texas, were the con- 
sulting engineers with A Streiff super- 
vising the design. The Authority’s 
general office is at Austin, with Max 
Starcke as general manager. 
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VIBRATION ANALYSIS of diesel fuel pump engages lab technician. Such investiga- 
tions of engine components form a fundamental part of the laboratory’s operations 


MACHINE SHOP, including this Lindner 
jig borer, turns out experimental parts 


FATIGUE TESTER, of Losenhausen pul- 
sating type, aids in work on materials 


rate precision shop in addition to the large machine shop handling most lab work 


Started with captured German equipment, Oklahoma Power and Propulsion Lab 


has grown to a great research center. It aims to learn. . . 


How to Make Diesel Engines Better 


® Back 1n 1945, when Allied technical 
missions were crisscrossing Germany, a 
group of U.S. diesel specialists came 
to Oberusel, home of the Klockner, 
Humboldt & Deutz engine works. Here 
they found an unusually large and well- 
equipped diesel laboratory. It was sub- 
sequently shipped to the U.S., with final 
disposition in charge of a committee rep- 
resenting various government agencies. 
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Nucleus of the Oklahoma Power and 
Propulsion Laboratory, on the campus 
of Oklahoma A & M, at Stillwater, was 
a portion of this German equipment. It 
was housed in Quonset-type buildings 
and a staff organized. Then began the 
job of reconditioning the German 
equipment, arranging it for effective ex- 
perimental work, adding needed test 
gear and providing auxiliary facilities. 
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German equipment included: (1) 
Several fuel-pump and injection test 
stands, which were “cannibalized” to 
make one good one in each of two cate- 
gories. (2) Four test engines—two 
diesel and two gasoline-injection. (3) 
Numerous water brakes of which seven 
were retained. (4) An excellent 250-kv 
metallurgical X-ray unit made by Rich- 
Seifert of Hamburg. (5) A Lindner jig 
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MATERIALS STUDIES are also aided by 
this 250-kv X-ray unit from German lab 


FUEL-INJECTION TEST STAND, ‘‘cannibalized’’ frofn original German units, is used 
with electronic instrumentation being developed by laboratory's own specialists 


ELECTRONIC INSTRUMENTATION plays an important part in lab’s testing programs. 
Here new devices are developed and those in regular use are calibrated, repaired 


borer and Deckel pantograph and tool 
grinder. (6) Two Losenhausen pulsator 
fatigue-testing machines (20- and 60- 
ton) plus smaller fatigue-testing units. 
The Losenhausen machines operate with 
a predetermined stress (either tension 
or compression) through a variable cy- 
cle without stress reversal. 

Facilities Added. Biggest need then 
was instrumentation, which was almost 
entirely lacking for the German equip- 
ment. All new electronic equipment was 
added, including special devices de- 
veloped at OP&P Lab. Shop facilities 
were rounded out. Laboratories for basic 
chemical, physical and petroleum work 
were added. And so were the auxiliary 
facilities needed for an integrated op- 
eration—photographic equipment, draft- 
ing and design offices, library and 
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facilities for the publication of reports. 

Under W S Burn, technical director, 
16 scientists, engineers and technicians 
selected from industry form the perma- 
nent staff. Members of Oklahoma A 
& M faculty assist in basic research on 
a part-time basis. Senior students are 
employed as assistants. 

Over-all objective of the OP&P Lab 
is development of better internal-com- 
bustion engines—engines that can op- 
erate more efficiently on cheaper fuels. 
Freedom to apply new concepts and 
original methods unhampered by tradi- 
tion or immediate manufacturing re- 
quirements is a major advantage, the 
staff believes. The Lab also provides 
opportunities for faculty members and 
advanced students to do research under 
modern and efficient conditions. 
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END RESULT of lab work is improved 
design of components or full engines 


Facilities of the Laboratory are avail- 
able to industry on a contract basis. It 
is now equipped for work on (1) in- 
ternal-combustion engine, gas turbine, 
air compressor, propeller and power- 
transmission development and design 
(2) fuel-injection and combustion 
analysis, (3) experimental stress analy- 
sis (4) instrument and electronic de- 
sign and development (5) mathematical 
analysis and computation. 

A & M Engine. One of the most in- 
teresting current projects is the so- 
called A & M engine. A combination of 
reciprocating engine and gas turbine, 
this unit is being developed from the 
ground up by the Laboratory staff and 
faculty research associates—from theo- 
retical analysis through development 
studies to final design and testing. 
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ELECTRONICS FOR THE POWER ENGINEE 


By F A ANNETT, Associcte Editor 


SPEED-CONTROL OF DRAG-CUP SINGLE-PHASE MOTORS 


40 — Speed Control of Ac Motors 
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Diagram of electronic reversing control for small single-phase motor such as 
might be used where low horsepower is required, as in the control applications 
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Same control as Fig. 1, but with current reversed in the power circuit. Cur- 
rent reverses in both phase windings of motor, so does not reverse rotation 
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So FAR our stupiEs of electronic- 
speed control of motors on ac systems 
have applied to dc types. With these, 
ac power is rectified to de for driving 
the motor. Here we will study some of 
the systems used for control of ac mo- 
tors. Some of the motors are fractional- 
horsepower single-phase types while 
others are large polyphase units. 

Single-Phase Control. Fig. 1 is a 
diagram of a control for a small single- 
phase motor such as might be used 
where low horsepower is needed, as in 
meters or in control applications. The 
drag-cup rotor is an aluminum or cop- 
per cup inside a laminated core with a 
distributed 2-phase winding. When con- 
nected to a single-phase circuit a ca- 
pacitor C, connects in series with phase 
B winding to give a 90-deg phase shift 
for producing a 2-phase rotating mag- 
netic field. The rotating magnetic field 
generates eddy currents in the drag cup 
that react on the magnetic field to pro- 
duce torque. 

Control is arranged with two photo- 
electric tubes P, and P,. When both are 
dark or illuminated, the motor does not 
rotate. But illuminating one tube causes 
the motor to rotate in one direction and 
illuminating the other gives reverse ro- 
tation. 

Assume the line polarity shown. Cur- 
rent then flows through phase A of the 
motor as shown, and transformer S, is 
made alive to heat the cathodes of am- 
plifying tubes 7, and T,. When tubes 
P, and P, are not illuminated a minus 
bias is applied to the grid of tube 7, 
from — line through resistors R, Rs, 
grid and cathode of T7,, resistors R, 
and R, to + line. A minus bias is also 
applied to tube 7, through resistors 
R, and R,, grid to cathode of T,, resistors 
R, and R, to + line. Full-line volts are 
applied across resistors R,, R, and R, 
from — to + lines. Bias on tubes T, 
and T, equals line volts less the drop 
across R, and part of R;. Assume the 
tubes blocked by this bias, which can 
be adjusted by moving the contact on 
R,. Moving this contact to the right in- 
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Diagram for electronic control of a universal motor, a 
special series type to operate on ac or de power supply 


creases and to the left decreases the 
bias. 

Control Operation. As-ume photo- 
tube P, illuminated. Current then flows 
from — line through resistors R, and 
R,, cathode to anode of P, to the + 
line as indicated. Volts’ drop across 
R, and part of R, reduces the bias on 
tube 7,, and it conducts. Its circuit is 
from — line through R,, part of R,, 
cathode to anode of 7, up through pri- 
mary winding PT, to the + line. A volt- 
age is induced in secondary S and a 
current flows through capacitor C, and 
motor winding B as indicated. This 
caused the motor to rotate in one direc- 
tion and charges capacitor C, to the 
polarity shown. Capacitor C is also 
charged to a voltage equal to that across 
R, and part of R,. 

When line polarity reverses as in Fig. 
2 tubes P; and 7, cannot conduct. But 
current flow reverses in motor phase A. 
Capacitor C, discharges as indicated 
through secondary S and motor phase 
B. Current has reversed in both phases 
so motor continues to run in same direc- 
tion. Current flow in S induces a voltage 
in PT, and PT, as shown. Voltage of 
PT, is in series with that of capacitor 
C, which discharges through tube 7). 
Current flow in PT, is opposite to that in 
S, and prevents the latter from acting 
as a choke coil in phase B circuit. Other- 
wise, S would have a voltage induced in 
it that would prevent normal current 
flow in motor-winding phase B. Capaci- 
tor C also tends to discharge from cath- 
ode to anode of tube 7,, but we can as- 
sume this is prevented by the voltage 
induced in PT, by winding S. 

Reverse Operation. Referring to Fig. 
1, if light shines on photoelectric tube 
P, instead of P, the motor will reverse. 

With the line polarity shown, current 
flows through motor phase-A winding in 
the same direction as when P, con- 
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ducted. Light shining on P, reduces the 
minus bias on 7, and this tube conducts, 
from the tap on R,, from cathode to 
anode of 7., down through winding 
PT, to + line. Current flow through 
PT, is the reverse of that in PT, 
so current also reverses in S and in 
motor phase-B winding. Since the cur- 
rent is in the same direction in A but 
reversed in B, motor’s direction of rota- 
tion reverses. 

Capacitor C, is charged to the op- 
posite polarity of that shown, but C is 
charged to the same polarity. When line 
polarity reverses, capacitor C, discharges 
up through phase B and down through 
S. Voltage in PT, will be up and in 
series with that of C for the latter to 
discharge through 7, to produce the ef- 
fects explained for T.. 

Instead of using photoelectric tubes 
to control the output of tubes 7, and 
T, a 2-point switch may be used con- 
nected as indicated by the dotted lines, 
Fig. 1. This switch may be closed and 
opened by a meter pointer, temperature, 
pressure, position or other means. 

Universal-Motor Control. Fig. 3 dia- 
grams an electronic control of a uni- 
versal motor, which is a series type 
designed to operate on either ac or de. 
The motor has two field windings, one 
for forward rotation and one for re- 
verse. Diagram shows a simple on-off 
control system in which a sensitive con- 
tact starts and stops the motor. This 
contact may be actuated by a meter 
pointer, temperature, position, pressure 
or other medium. 

Secondary of potential transformer 
P supplies heating current for the cath- 
ode heaters as indicated by arrow heads. 
This transformer also applies a minus 
bias to the grid of thyratrons 7, and T, 
so when contact S is open neither tube 
conducts. The grid circuit with the 
polarity shown is from the left-hand 


field 
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Switch S closed to the left for reverse rotation. Tube 
T, conducts through the other half of the field winding 


side of the transformer, through R and 
R,, from grid to cathode of each tube 
and to the right-hand side of the trans- 
former. As long as contact S remains 
open, minus bias on the grids blocks 
the tubes and the motor cannot start. 
On reverse line polarity the grids have 
a plus bias but polarity on the tubes 
is reversed and they cannot conduct. 

Control Switch. Assume the line 
polarity shown and control switch S 
closed to the right as indicated by the 
dotted line. Closing S shunts the grid 
circuit of 7T,, which is now through re- 
sistor R, back to S and to the right-hand 
side of the transformer. The bias being 
removed from tube T,, it conducts. Cur- 
rent flows from — line through the arma- 
ture to the cathode and anode of T., 
through the forward field winding to the 
+ line. The motor then starts and runs 
in the forward direction until contact S 
opens and the grid of T, is again given 
a minus bias. 

Closing control switch S to the left. 
Fig. 4, removes the bias from tube 7, 
and it conducts. The motor circuit is 
now from — line through the armature, 
cathode to anode of tube 7,, the reverse 
field winding to the + line. Reversing 
the current in the field winding causes 
the motor to reverse its direction of 
rotation. Motor speed can be adjusted 
by connecting an adjustable tesistor 
across the armature as shown. This re- 
sistor increases the current chrougli the 
field coils and slows dowr. the motor. 

Where a wide-range speed control is 
required it can be obtained by adding 
a phase-shift device to the grid circuit 
to control the output of the tubes, as in 
Fig. 5. Electronic control is applied 
to several other types of small ac mo- 
tors, but the two described give a gen- 
eral idea of their operation. 

Polyphase-Motor Control. Several 
methods of electronic speed control of 
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INVERSE-PARALLEL CONNECTION OF THYRATRONS CONTROLS AC-MOTOR SPEED 


Primary citcuits 


Rotor-resistor circuits 


Phase - shift circuit 
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Speed-regulating 
potentiometer. 


Electronic control circuits for obtaining stable performance from slipring 
motors over wide speed ranges down to crawl by unbalance primary connections 


polyphase motors have been developed. 
Here we will consider unbalanced pri- 
mary control of slipring polyphase 
motors. A 3-phase slipring motor oper- 
ating with resistance in the rotor circuit 
will run at a much slower speed on 
single-phase power than on 3-phase. 
For example, if on 3-phase the speed 
is 50% normal, the single-phase speed 
may be only 10%. Then, by opening 
and closing one of the power leads we 
can switch from single to 3-phase oper- 
ation and obtain any speed between 10 
and 50% of normal. During each switch- 
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ing period the longer the motor oper- 
ates on 3-phase the nearer the speed 
will be to 50°% rated value. 

Fig. 5 diagrams a Cutler-Hammer 
control that does the switching opera- 
tion by electronic means. Only the 
electronic and motor circuits are shown. 
The control parts used in normal opera- 
tion of the motor have been omitted to 
simplify the diagram. Above 50% speed 
the electronic control is cut out and the 
motor’s speed adjusted by rotor re- 
sistors RS. During this operation, con- 
tacts M and HS are closed in the pri- 
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Resistors 


Simple inverse-parallel connection 
of two thyratrons in motor primary 


mary circuits. In the rotor circuits, 
contacts HS are closed and LS open. 
Under this condition the amount of re- 
sistance in the rotor circuits is deter- 
mined by the position of contacts SC, 
which are part of a motor-driven con- 
troller. 

During electronic speed control pri- 
mary contacts M and M are closed, HS 
is open and LS closed to connect thyra- 
tron tubes 7, and T, in series with the 
lower leg of the primary circuits. By 
turning the thyratrons on and off, opera- 
tion can be changed from three to sin- 
gle phase and motor output speed con- 
trolled accordingly. 

Inverse Parallel. In the rotor circuits 
contacts HS are open and LS closed. 
When the latter contactors are closed 
there is sufficient resistance in the rotor 
circuit to give the lowest required speed 
on single-phase operation. Thyratrons 
T, and T, are connected in what is 
known as inverse parallel, Fig. 6. That 
is, one tube conducts on one polarity 
of the circuit and the other conducts 
when line polarity reverses. 

For example, if line Z, is minus, 
current can flow from cathode to anode 
of tube 7, and to the motor. When line 
polarity reverses and current flows from 
the motor to line Z,, current flows from 
cathode to anode of tube 7, and to line 
L,. That is, when the tubes conduct, 
the motor operates 3-phase on either 
line pelarity. 

Transformer secondary 5S,. Fig. 5, 
supplies ac power to the electronic sys- 
tem. Secondaries 2S heat the cathodes 
of thyratrons T, and 7, and are ener- 
gized from transformer primary 2P. 
Firing of thyratrons T, and T, is con- 
trolled by the phase-shifting network 
consisting of resistor R,, saturable re- 
actor X energized by transformer sec- 
(Continued on page 194) 
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U.S. Power Capacity Zooms 


New defense loads plus nat- 
ural growth of U.S. economy 
keep power-plant capability 
expanding at an all-time rate 


ABOvE, TELLS the story of 
actual demand and plant growth in the 
U.S. for 1948, 1949, 1950. Peak loads 
and total capabilities, existing and 
scheduled for installation, are estimated 
yearly to include 1954. These figures 
are the result of EEI’s Ninth Semi- 
Annual Electric Power Survey. 
Regional capabilities equal the sum 
of the capabilities for individual sys- 
tems serving the areas. Systems nor- 
mally interconnected were treated as a 
single system. System capability equals 
maximum peak load that can be carried 
with all power sources available. with 
no allowances for outages, and with 
enough energy to take care of 
grated system needs. Operating experi- 
ence determines existing capability. 
Projected unit capability is figured 
from design data and expected operat- 
ing conditions. Figures above for 1951-4 
are based on median hydro conditions. 
Estimated peak loads for each region 
are the totals of December peaks for 
each system, taking account of diversity 
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on interconnected systems. Reserve 
margins in the chart are written in per- 
cent of peak load. This margin equals 
capacity for (1) maintenance and emer- 
gency outages during peak load (2) 
normal operating needs (3) unforeseen 
loads. For some systems the reserve 
margin may be lower during off-peak 
periods than during peak. 

Comparing these latest figures with 
the Eighth Semi-Annual Survey, see 
Power, Dec 1950, pp 80-2, shows de- 
fense loads have boosted original esti- 
mates. This lowers the reserve margin 
originally anticipated by about 39 and 


ALL REGIONS FACE INCREASING 
PEAK LOADS, NEED NEW CAPACITY 


Roman numerals indicate 
Federal Power Commission regions 


o New Highs 


28%, respectively for 1951 and 1952, — 
to that shown above. 

National load factor for the 7-year 
period varies from 61.9% for 1948 to 
a low of 60.5% for 1950. This is ex- 
pected to grow to 62.7% by 1954. 

Equipment Production. Ability to 
meet predicted peak loads wtih safe 
margin of reserve hinges on output of 7 
equipment manufacturers. Estimates 
given below assume that both raw mate- © 
rials and manpower are available as 
needed. These figures are given in 
terms of nameplate capacity. Capability 
will be higher in most cases. 


. 
inte- 


Year 


For continental U.S. utilities 
For continental U.S. 


For continental U.S. utili 
and industrials 


For continental U.S. utilities 
For continental U.S. industrials 
For outside continental U.S. 


Open manufacturing capacity 


CURRENT SHIPMENTS AND ORDERS BOOKED FOR POWER EQUIPMENT 


1948 
Large steam turbine-generators (ve pee kw and apd kw 
industrials 
For outside continental U.S. 113 


Total 4559 
Open manufacturing capacity — 


Hydraulic turbines cease hp and up)—1000 hp 
1373 
For outside continental U.S. 246 
Total 1619 
Open manufacturing capacity _ 
Steam generators (450 psig and ot. apr 000 Ky per h 
7.64 

20. 
5.92 
Total 94.57 


1949 1950 1951 1952 1954 


4532 1209 
252 130 _ 


83 243 30 
4867 5227 1239 
8300 


2075 =1734 
330 207 
2405 1941 


4.75 
73.96 61.09 99.86 
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The New Pulverizer 


Gives long uninterrupted operation, low Where the free moisture is evaporated—no capacity reduction 
maintenance and sustained fineness over years with high moisture—where foreign materials in coal are rejected. 
of operation. This section reduces the coal going to main pulverizing section to 

at least 40% through 50-mesh screen. 


We can merely touch on the many operating advantages of the new Riley * “se" 
pulverizer in a two-page ad. The Riley “50” is the most significant pulverizer 
development in the past decade. Write for the story of the Riley ‘‘50.’’ It will pay 
you to thoroughly investigate the Riley “50” before purchasing coal pulverizers. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston Washington Cleveland Detroit Chicago 
4 Tulsa Houston Denver 
Salt Lake City Los Angeles Portland 


BOILERS - PULVERIZERS - BURNERS - STOKERS + SUPERHEATERS + FLUE GAS SCRUBBERS 
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Because of These Outstanding Features 


3 No capacity reduction with increase in 11 Low maintenance and power. 
moisture. 


*42 No explosion hazard, travel of coal 
through pulverizer faster than flame 
propagation. 


2 Tramp iron, iron pyrites and other foreign 
materials in coal rejected. 


3 Pulverizing elements faced with tungsten 
carbide. 


*43 Quiet vibrationless operation. 


‘ f lighti lation. 
Fineness sustained over years of operation. 


s Long periods of operation without neces- 15 High primary air temperatures. 
sity of shutdowns. 16 Thoroughly dependable. 
Unusually high capacity per unit of space. ‘47 Negligible cost of lubrication. 
Minimum foundation requirements. 


6 

7 18 All moving parts on a single horizontal 
g Ability to carry low loads. 

9 

1 


shaft with bearings outside of housing. 
No worms or gears. 


Flexibility-wide load range. 
© Operates without coal, with no noise and ‘49 Primary air fan integral with pulverizer 


without wear or damage to parts. ; —separate fan and motor not required. 


*No other pulverizer can approach the Riley “50” in these important characteristics. 


All of these companies have These contracts were 


industrial Plants 


Public Utilities 


*MONONGAHELA Power Co. 


Power & Licut Co. 
“NORTHERN STATES Power Co. 
*Tue Poromac Epison Co. 


*City oF OwENsBORO, Ky. 

City oF Austin, MINN. 
*Corn BELT PowER CO-OPERATIVE 
*Pusiic SERvicE Co. or COLORADO 
HARTFORD Evectric Licut Co. 


ordered Riley “50” Series 
pulverizers within the past year 


*lowa Licnut & Power Co. 


“SUPERIOR WarTER, LicHT & Power Co. 
CENTRAL Onto Licut & Power Co. 


Sr. Croix Paper Co. 
Hooker ELECTROCHEMICAL Co. 
*PITTSBURGH PLATE Co. 
CELANESE CORP. OF AMERICA 
STATEs STEEL Co. 
“WESTERN ELeEctric Co. 
*CONTINENTAL Can Co. 
MONSANTO CHEMICAL Co. 
NORTHERN PAPER MILLS 
Arrcrart Corp. 
SyRACUSE UNIVERSITY 
RIEGEL TEXTILE Corp. 


OweENs CORNING FIBREGLAS Co. 


*U.S. Finisuinc Co. 

*Crpa States, Ltp. 

*East NEWARK REALTY 
LAWLESS BROTHERS PAPER Co, 


*These companies have never previously used Riley pulverizers. 
The other companies have repeatedly ordered Riley pulverizers. 


engineered by the 
following consultants 


BECHTEL CORPORATION 

Esasco SERVICES 

Cuas. T. Inc. 

PIONEER SERVICE & ENGINEERING 
Co. 

SARGENT & LUNDY 

SANDERSON & PORTER 

STONE & WEBSTER ENGINEERING 
Corp. 

Brack & VEATCH 

UNITED ENGINEERS & 
CONSTRUCTORS 

STANLEY ENGINEERING Co. 

KENNETH R. WARRINGTON 

J. V. EpEsKUTY 

FRANCISCO & JACOBUS 

DoucLas M. McBEAN 

Rosson & WoeEsE, INc. 


Asurvey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings in your power costs 


UNITS 


ECONOMIZERS - WATER-COOLED FURNACES + STEEL-CLAD 


‘ 
| 
3: 
Boos | “INSULATED SETTINGS + AIR HEATERS 


The works manager of a large plant made this friendly 
statement to a Roots-Connersville representative. What 
he really meant was that R-C Blowers and related equip- 
ment perform so satisfactorily and dependably that they 
seldom need anything more than routine inspection by 
his own men, 

In large and small plants, in every industry, R-C 
no uniformly give this kind of reliable operation. 

y continue to deliver rated capacities, year after year, 
with a minimum of maintenance—whether a small 
Rotary Positive Blower of 5 cfm capacity or a Centrif- 
ugal unit moving up to 100,000 cfm. And remember, 
only Roots-Connersville gives you this dual-choice. 

If you are planning a new plant, expansion, or re- 
placements, R-C engineers will work with you to select 
the equipment best fitted to your needs. Almost a century 
of experience is at your service. 

Roors-ConNersvitLe Blower Corporation 
510 Powell Avenue, Connersville, Indiana 


ONE OF THE DRESSER INDUSTRIES 


ROTARY 


One of two Type RCDH Rotary Pos- 
itive units in vacuum service ina 
power plant. Capacities 3,380 cfm. 
and 3,490 cfm., respectively, 
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... Keep Their Hawk-Eye. 
Plant Modern, Shipshape 


Ever hear the expression, “Clean enough to eat your break- 
fast off the floor plates?” That's how spotless this Eastman 


Kodak plant is kept. “Good housekeeping and smooth-running 


equipment go hand in hand,” says her chief engineer, Wayne 


Farrell. Here's how he does it .. . 


DUST-TIGHT stoker enclosures open eas- 
ily for mechanical repairs. Here Farrell 107 
makes an inspection with Bill Bowden 


: i 
AN OF ACTION Wayne Farrell Briefs His P T — 
riefs His Po 
wer Team to... 
| | 
| 


STEAM TRAP overhaul is scheduled annual job. Farrell INSTRUMENTS do away with guesswork. Farrell checks 
watches Maintenance Man Howard Killam gas pressure for mixing machine. Plant 

take trap adrift. Workbenches spotted at handy places in uses large gas volume in “rare element’ glass work for fur- 
plant. Tools, parts, fittings are stored in cabinets for easy access naces, annealing ovens; also in general production appliances 


; EACH ASSISTANT KNOWS HIS JOB AND NAILS DOWN ANYTHING THAT... 


PLUG HOLES — SAVE MONEY Stoker hopper seam This also improves efficiency by stopping excess-air intake 

calked by Mainte- into boiler.’’ Making rounds with calking gun is routine. Leaks 

nance Man John Keppler. Says Farrell, “’To maintain a clean aren’t given a chance—they’re stopped fast. Clean, light 

plant we calk seams, seal all air leaks in stokers, boilers boiler room builds morale, makes working at Hawk-Eye pleasant 
\ 
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SAFETY isn’t an accident at Hawk- 
that, water not used for boiler makeup went down eye. Only low voltage used 
the drain. Now excess overflows into pump’s tank and is lifted automatically to 


inside boiler drums. Labeled equipment 
cooling towers to make up evaporation losses. How’s this for a spotless corner? cuts down mistakes, builds safety habits 


--LOOKS LIKE TROUBLE BEFORE IT HAS A CHANCE TO GROW BIGGER 


BOILER ROOM sparkles like this all the time. After 11 ASH REMOVAL is modern vacuum system. It cuts down 
years steady operation, it’s still tops. dust and dirt that usually team up with 

‘. “Cleanliness, safety and peak operating efficiency all tie this job. Ashes go direct to silo over coal dump. Then same 

, together,’’ says Wayne Farrell. How’s this for being shipshape? _ truck delivering coal to plant carries away a load of ashes 
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PLANT OPERATION AND 


MAINTENANCE SECTION CONTINUED ON NEXT PAGE 
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HAWK-EYE PLANT continued 
THERE’S A PLACE FOR EVERYTHING AND THE RIGHT EQUIPMENT FOR... 


CONFERENCE 


Wayne Farrell, chief operating 
engineer at Hawk-Eye, starts 
each day in a conference with 
his assistants. From left to 
right, Howard Killam, Walter 
Guite, Farrell, Bill Frobel and 
Raymond Vanderzell. 

Here Farrell inspects power 
and refrigeration logs of the 
previous day. He notes reports 
of leaks, faulty action of 
equipment and checks repairs. 

He then makes out work 
slips from the log reports and 


assigns jobs to the engineers 
and maintenance men on duty. 
That’s one reason this plant 


Eye has an envied reputation. 
tor system indicates trouble source, signals with warning horn. Farrell makes sure 
all meters and controls are checked at set periods, work right. Board glistens 


ENGINE ROOM at Huwk-Eye is well lighted, clean. Plenty of room around equip- CHEMICAL DRUMS are no eye- 

ment to service right. This view shows only one section, but sore. Cabinet 
note dry floor with no leaks at all. Color scheme is light to enable maintenance front removable to roll drums in, out. 
crew to track down trouble. Open machine bases are rigid and kept free of dirt Howard Killam measures boiler chemical 
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TESTING emergency power and all other emergency equip- 
ment is Farrell’s weekly routine. Generator 


supplies immediate power for controls and lighting if regu- 
lar supply fails. Besides shining, machine is raring to start 


BOILER WATER checked carefully for needed treatment. NIGHT PROFESSOR Farrell instructs students in con- © 
Farrell says, ‘“Modern plant needs com- trol-panel operation. He teaches 

too vital to take two nights a week. And he’s educational chairman, past-pres, ~ 

NAPE, Rochester. This is Rochester Inst of Tech power station — 


plete water-testing equipment. Boilers 
chances.’ All readings carefully logged; treatment’s right 


goods and other apparc'tus. Power plant you have been pee!:- 


= 
CLEAN INSIDE AND OUT, 
9 modern Hawk-eye plant. ing into through these pages is located at extreme left. 


It's on the scenic gorge of Genesee River, Rochester. Plant It’s here that Wayne Farrell, the lad who started out as 
manufactures Kodak's “‘rare element’’ glass, lenses, optical glass blower back in 1928, keeps the power services flowing 
Ww 


AUGUST 1951 PLANT OPERATION AND MAINTENANCE SECTION 


EACH JOB 
ase 
| . 


HOW GLANDS WORK 


Vacuum rising Vacuum 


_| | 
Gland sealing » + High pressure 2 psi T 
steam open Tt steam leakage to 
Condenser | low pressure side pan 
TO START, open gland steam. Steam blow- WITH MAIN STEAM CRACKED, leakage WITH FULL PRESSURE on turbine chest, 


ing: out around shaft, seals it; through past shaft blows back in sealing more steam’s at hp end than needed. Ex- 
turbine, is condensed by cooling water line to end. No sealing steam needed. cess leakage helps |-p turbine stages 


400 - in. 28.5-in. 
vac. 


GLAND TROUBLES AND CURES 


TURBINE VIBRATES and screeches when GIVE FULL STEAM BLAST to carbon rings SHAFT EXPANDS from friction when seal- 
_ carbon sealing steam pressure’s too low. to ‘lubricate’ shaft and lift rings. If ing steam fails. Carbon rings wear 
Then rings ride shaft; hug, overheat it vibration doesn’t stop, slow turbine fast grooves fast and shaft glows with heat 


Three -cornered 


| 
PLACE EACH SEGMENT in vise between FILE from one end of each segment with PLACE RINGS in box, exactly as they 


wood strips. With 3-cornered scraper, fine mill file until assembled ring has were in gland (on big job). Ring sides 
carefully remove shiny inside surface 0.001 in. clearance, for each in. shaft dia are also sealing joints; watch assembly 
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Before They Knock Out Turbine 


BY STEVE ELONKA, Associate Editor 


CARBON RINGS in gland restrict steam 
leakage out and air leakage in. Rings 


are in segments, held by garter springs - 


My 


LABYRINTH GLAND has soft white-metal 
segments in dovetailed grooves around 
shaft. These restrict leakage at shaft 


COMBINATION labyrinth with leakoff, 
plus steam-sealed carbon-ring gland. 
Grooves at labyrinth break steam path. F 


A Turn to 
shaft diam. 


Face end square 


OVERHAUL CARBON RINGS ot set peri- 
ods. First step is to mike turbine shaft and 
turn short casting to exact shaft dia 


REMOVE LABYRINTH SEGMENTS for in- 
spection by light taps against wood strips. 
If they do not slide out easily, stop 
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REMOVE RING SEGMENTS from gland. 
Segments are numbered at each end and 
each segment has a number. Watch this 


Penetrating 


RUST in gland housing often holds laby- 
rinth segments. Fill dovetail slot with 
penetrating oil and let set overnight 
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LAY SQUARE END of casting on surface 
plate. Assemble one carbon ring against 
it, and check clearance with feeler gage” 


REST SEGMENT in vise on wooden block. 
Upset sealing edges with flat-tipped 
chisels so metal almost touches shaft 
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RIGHT ANSWERS are important, whether diesel is large, or 
small one shown. Here’s handy repair rack for small job 


IESEL and 


By JOHN BAKER, Chief Engineer 


Q 1—Why should the doors of a 
diesel-engine crankcase never, NEVER 
be opened after shutdown, until the 

| engine has cooled? 

A—lIn a totally enclosed diesel crank- 
case, air and oil vapor mixture is very 
rich. If the engine has a “hot spot,” 
such as an overheated bearing or bush- 
ing, piston or any other part, with tem- 
perature high enough to form a seizure, 
there’s danger of a crankcase explosion. 
Only reason there’s no explosion before 
door is removed is because there’s not 
enough air to mix with oil vapors. 

But if crankcase door is opened while 
engine is still hot, fresh air rushing in 
through doors supplies needed oxygen 
for explosion. If operator removes door, 
he stands in direct line of blast and can 
be fatally hurt. 


Q 2—Explain how to find cause if 
your diesel engine stops suddenly. 


A—First check fuel-oil supply. Next 
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check whether fuel system is airbound. 
Fuel filter might be plugged or fuel 
lines broken. Then check fuel system 
from oil-supply tank to strainer. 

Check day tank for water in fuel. Do 
this by opening drain cock. If there is 
water, and drain valve is not large 
enough, remove valve bonnet from suc- 
tion line to drain tank quickly, when 
engine is needed badly. But take pre- 
cautions for fire hazard. Next check 
transfer pump. The valves, springs, 
gaskets, plunger, roller or guide may 
be at fault. 

Diesel piston may have seized from 
poor lubrication. Check by trying to 
jack engine over. Remove piston and 
replace with new if it’s badly scored. In 
severe cases, liner may have to be re- 
moved and piston jacked out. Be sure 
to change lube oil before starting en- 
gine with new piston and rings. Also 
clean oil pan, lines and filter. 

If you find none of these conditions, 
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OPERATING DATA are jotted down by cadet midshipmen at 
Merchant Marine Academy diesel lab for study in classroom 


engine may have stopped from bearing 
seizure. If bearing is not badly wiped, 
scrape enough to clean it up. If it is 
badly wiped, replace with new unit. 
Or the engine’s fuel-pump driving 
chain may be broken (if it has one). 
Then engine will have to be retimed. 
On some engines the fuel pump’s 
adjustable coupling can slip if not 
tightened properly. Check this. 


@ 3—What is best way to start a diesel 
engine in extremely cold weather? 

A—For quick starting, heat circulat- 
ing water and lube oil to about 110 F. 
Then circulate through engine until it 
is warm. Some installations have per- 
manent connection from hot-water line 
to cooling water for this purpose. 

Or place resistor-type electric heater 
and fan in diesel’s air intake. Heat air 
so it is warm for engine starting. Some 
engines have air pre-heater, “flame 
thrower” for cold-weather starting. 
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If compression on engine is poor trom 
worn piston rings and liners, lift cyl- 
inder heads and smear heavy grease 
around top of pistons. This helps seal 
compression for those all-important 
revolutions before engine starts firing. 

If engine burns heavy oil, run on 
kerosene for a few revolutions before 
shutting down, until heavy oil is cleaned 
out. After engine starts on kerosene 
next time, switch back to heavy oil. 


Q 4—What is meant by compression 
ignition, and what pressures are need- 
ed for diesels? 

A—lIgnition in a diesel engine is 
caused by the heat of compression. This 
is done by the piston drawing outside 
air into the cylinder on the downstroke, 
and compressing it on the upstroke. Oil 
injected into the hot compressed air 
ignites without a spark, open flame or 
a hot bulb. 

Pressures of 375 to 400 psi are enough 
for medium- and large-size cylinders 
with open combustion chambers. With 
engines using precombustion chambers, 
pressures around 450 to 560 psi are 
needed. 

Reason for higher pressures on sep- 
arate combustion-chamber-type engiries 
is that the ratio of cooling surface to 
combustion space volume is greater. 
Then cooling effect of greater area 
must be overcome with higher pressures. 
Higher temperatures are also needed 
in small, high-speed engines-where the 
fuel must be burned in a shorter time. 


Q 5—How is fuel oil tested for carbon 
residue, and what effect does carbon 
have on the engine? 

A—Fuel oil is tested for carbon resi- 
due by the Conradson test. This test is 
made by burning oil with a limited 
amount of air. Then carbon formed is 
measured. 

Oil forming over 3% carbon causes 
rapid cylinder wear. A good distillate 
oil should run below 0.5% carbon con- 
tent. Some residual oils form as much 
as 14% carbon. 


Q 6—Many engines have valve seat 
inserts and valve stem guide inserts. 
Explain how inserts are renewed. 

A—Inserts for valve seats are made 
of nickel, cast iron, stellite, copper- 
tungsten, or cast aluminum-bronze. 
These inserts are pressed or shrunk 
into valve cages or into cylinder heads. 

Valve stem guide insert is either a 
bushing or sleeve made of close-grained 
cast iron. This is a drive fit into the 
valve stem guide of the valve cage. Be- 
cause bushing is soft cast iron, it takes 
most of the wear caused by valve stera’s 
up-and-down motion. 

Valve-seat inserts are removed with a 
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narrow-pointed cape chisel. First the 
insert is cut, then pried apart over its 
seat with the chisel. But take care not 
to harm the seat. Valve-stem inserts are 
removed by turning the valve cage bot- 
tom up. Then remove valve and stem, 
drive insert or bushing out with brass 
stock. 


Q 7—What effect will a cocked con- 
necting rod have on the engine, and 
when is a connecting rod said to be in 
alignment? 

A—A cocked rod may make the 
piston operate in such a way that the 
piston ring faces are not parallel to 
the cylinder wall. Under such condi- 
tions, upper and lower portions of the 
ring face are worn away on opposite 
sides, but not the middle portion. This 
makes it impossible for one half of the 
ring to scrape oil on its. downward 
stroke. Also, misalignment places a 
high load not only on the piston and 
cylinder wall, but also on the connect- 
ing rod bearing. 

A connecting rod is in alignment 
when its piston’s sliding surface is 
exactly at right,angles or square with 
the connecting rod. This is checked by 
placing this rod vertically on a surface 
plate, so rod rests on machined bearing 
cap’s surface. Then insert the wrist pin 
in the upper bearing and measure dis- 
tance from surface plate to both ends 
of wrist pin with a surface gage, inside 
calipers or inside micrometer. If dis- 
tance is same on both sides, rod is OK. 


Q 8—What is a “jerk-pump” fuel-oil 
system for diesel engines? 

A—Pump-injection system, sometimes 
called “jerk-pump” system, has an in- 
dividual pump or cylinder pump serv- 
ing each cylinder, and connected di- 
rectly to the fuel nozzle. 

The pump meters the oil charge and 
controls injection timing. Nozzle con- 
tains a valve, which opens when injec- 
tion pressure is reached and closes 
when pump delivery ceases. Most of 
these systems contain a cam-operated 
pump, connected by a tube to the fuel 
nozzle. 


Q 9—What would you look for if the 
backpressure on your engine was ex- 
cessive? 

A—First inspect the exhaust piping, 
mufflers and waste-heat boilers for flow 
restrictions, such as carbon deposits. 
Check for pulsations that might cause 
backflow of exhaust gas. Pulsations may 
be from faulty exhaust system. 


Q 10—Give some general hints to fol- 

low before overhauiing an engine. 
A—Before overhauling an engine, 

it’s good practice to observe it in oper- 
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ation. Watch cooling water and lube 
oil pressures, valve mechanism and gov- 
ernor operation. 

If practical, indicate the engine and 
study cards for compression and com- 
bustion pressures, also for unusual 
signs. Listen for abnormal noises and 
note any condition that’s not right. 

When tearing down the engine, do it 
in an orderly manner by marking all 
mating parts not already marked. Place 
the large parts on boards to prevent 
marring them. Place smaller parts in 
boxes to prevent loss. First clean all 
parts with Stoddard solvent. 

Try to work out repair schedules so 
only one cylinder is completely over- 
hauled at a time. This has advantage 
of localizing to one cylinder running 
faults caused by overhaul. If entire en- 
gine is torn down, it’s sometimes hard 
to find minor adjustment faults because 
everything worked on must be checked 
on all cylinders. 


Q 11—Explain where heat generated 
in a diesel and in a gas engine goes. 

A—Diesel: 34% for useful work. 
This is just another way of saying that 
34% is the thermal efficiency. And 30% 
is jacket loss. It represents heat ab- 
sorbed from pistons and cylinder walls 
by water in surrounding jackets. 27% 
is exhaust and radiation loss. This is 
amount of heat carried away in hot ex- 
haust gas and heat radiated from en- 
gine and exhaust piping. 9% goes to 
friction loss and includes friction of 
crankshaft and connecting-rod, pistons, 
etc. This friction goes to heat and adds 
to other losses. 

Gas engine: 25% is useful work; 
30% is jacket loss; 38% exhaust and 
radiation loss; 7% friction loss. 


LARGEST centrifugally cast cast-iron pis- 
ton ring is 29 in. dia for Tacubaya diexel 
plant. Double Seal Ring Co claims cen- 
trifugal casting makes this iron ring 
about twice as strong as static casting 
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V-BELTS MAKE SWEET MUSIC? Above vent equipment for RCA studios must hold air 


conditions constant to keep the orchestra’s instruments in tune when ‘‘on the air’ 


Stretching V-Belt Life 


First understand the following few rules on selecting and operat- 


structure from heat, 


oil off 


MUSCLE of cotton 


more in steady pull 
than in sudden jerk 


CUSHION of rubber 
lets cotton cords ride 
. . . like human bones 
in cushion-layer of fat 


V-BELT ANATOMY compares with man’s. 
Bending will bulge muscle in both cases 


ing V-belts. Then link these hints with those on p 121 in June 1951 


> V-BELTS CALL For little attention and 
maintenance. But there are simple pre- 
cautions you should have at your finger- 
tips that extend their life span. And 
the single most important fact to under- 
stand is just how a V-belt works. 

V-Belt Grip. A flat belt depends on 
frictional contact for its grip, a chain 
drive on sprockets, a gear on teeth. But 
a V-belt produces its own grip. To un- 
derstand this, take a V-belt in hand and 
bend it. You will see its V-angled sides 
bulge. Then let it straighten out and 
the bulge will disappear. 

In real life the sheave does the bend- 
ing (sheaves are the spool-shaped, 
grooved, driving and driven units around 
which the V-belt travels). Sides are 
straight when belt travels in a straight 
line between sheaves. But soon as she 
rides into the groove of a sheave and 
starts bending, the belt sides will try 
to bulge. And in trying to bulge you 
get a high-pressure contact between belt 
sides and groove walls. 

Crack-the-Whip. Ever play crack-the- 
whip as a kid? Chances are you ate 
supper off the mantel till you realized 
the tremendous snapping force a whip- 
ping action can produce. And if your 
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Power and you've the whole story. All info from Allis-Chalmers 


V-belt drive hasn’t enough tension you'll 
get the same snapping action. This will 
probably happen at peak loads or when 
starting the motor. Any extra slack is 
suddenly taken up, and the last section 
of V-belt to be whipped taut is jerked 
with a force far greater than it was 
designed to stand. This explains why a 
loose V-belt will stretch more in service 
than a tight one. 

So don’t be afraid to pull V-belts 
tight. Stretching them slightly is good 
for their general health. How tight? See 
p 120, June 1951, Power. Check often 
for stretch and sag, especially during 
the break-in period. A slack V-belt feels 
dead when you thump it with your 
hand; a properly taut V-belt has an 
alive springiness. 

And while you're worrying about ten- 
sion, check sheave alignment occasion- 
ally. A straightedge will do or, in a 
pinch, a cord. Just stretch it across the 
sheave faces and see that it touches at 
all four possible points of contact. 

Life Expectancy. Belt life is largely 
determined when the drive is laid out. 
‘0 let’s say a few words about tailoring 
a V-belt to the drive. 

Every V-belt has an “easy arc” de- 
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pending on the thickness of its cross 
section. Bend it more sharply (for in- 
stance, around a sheave that’s too small 
in diameter) and you're in for trouble. 
How? Well, the internal friction of ex- 
cess flexing will cook the life out of 
the belt in double-quick time. 

Here’s a tip on center distances. 
Short centers mean less belt to stretch. 
And this means there’s less possible 
stretch to cause slippage and crack-the- 
whip action. Smart planning calls for 
short-center drives. Remember, too, that 
short centers save valuable floor space. 

While the number and size of V-belts 
help determine the drive’s capacity, 
they do not tell the whole story. Speed 
counts, too. It’s the old story of horse- 
power depending on torque (twisting 
power) and rpm. Therefore, a given 
number of belts can transmit more hp 
if larger sheaves are used. To put it 
another way, the power that can be 
transmitted by a given belt is propor- 
tional to the belt speed (within practical 
speed limits.) 


SKIN of rubber-soaked 
fabric protects inner 


grit, moisture. Keep 
belt’s skin 


is fabric cut 
on bias that helps 
stiffen belt; keeps 
it square-shouldered 


cords for _ pulling 
strength. They handle 


TROUBLE CHART shows cause of belt fail- 
ure and how to prevent. Read causes, cures 
now ... then spot-check on your V-belts 
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POST-MORTEMS TEACH 


MAINTENANCE LESSONS 


INJURY 
SNUB BREAK 


LZ 


OIL FAILURE 


ABRASION 


BROKEN CORDS 
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CAUSE 


TWO SIGNS show this brok- 
en V-belt is victim of crack- 
the-whip: (1) cover wear 
means lots of slip. (2) fair- 
ly clean break suggests sud- 
den snap. Belt was probably 
slipping, suddenly grabbed 


PREVENTION 


KEEP ali V-belts properly 
taut. Test for excessive slack 
(see text on facing page). 
Or test for slip by compar- 
ing speed ratio of sheaves 
between no load and full 
load. Allowable variation: 
one half of one percent 


BOLTS protruding _ inside 
guard did damage here. Such 
scuffing can exert enough 
‘braking’ to cause a sudden 
snap. That happened here 


WHEN placing guards or 
steelwork near drives, fig- 
ure on some stretch and 
sag. Leave enough clearance 
so V-belts can sag a bit 
without disastrous results 


SPLIT along pitch line shows 
V-belt was run over a too- 
small sheave. Too much 
bending caused excessive in- 
ternal friction, baking life 
out of rubber binder that 
holds pulling cords together 


WITH every V-belt size goes 
a minimum sheave diameter. 
Any saving in sheave cost 
by ignoring manufacturers’ 
recommendations is more 
than paid for in more 
frequent V-belt replacement 


BELT too loose to pull its 
load. While belt stood mo- 
tionless, frictional contact 
with spinning-driving sheave 
melted its rubber. When the 
belt did grab, it’ snapped 


SEE first item, above. Of 
course load may have been 
too great. If tension in drive 
is proper, and sheave grooves 
and V-belts free of oil or 
grease yet slip persists—* 
check unit for increased load 


V-BELT drove threading ma- 
chine that used cutting oil. 
After only one year of opera- 
tion, oil made rubber soft 
and lifeless—no longer of 
support to cord and fabric 


SPLASH guards _ provide 
some protection against oils 
or greases. But where con- 
siderable oil reaches V- 
belts, special oil-resisting 
V-belts of synthetic rubber 
may be the best answer 


ABRASIVE dust wore side- 
walls, narrowing belt width. 
Belt then rode on bottom of 
groove, slipped, lost its proper 
shape as well as its size 


WHEN V-belt drives are in 
dusty places, dust guards 
provide protection. Because 
slip contributes to abrasive 
action, proper tension is 
doubly needed in dusty spots 


INNER CORDS were broken 
when belt was pried over 
sheave flange on installation. 
(Cover, being bias-cut fabric, 
stretches without breaking.) 
Such breaks can be caused 
also by pieces of wood or 
metal falling into groove 
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NEVER PRY new belts into 
grooves, nor “‘ring’’ them 
from one groove to next. 
Motor should be loosened 
and moved forward. Every 
drive should have a takeup 
for the proper installation 
and adjustment of belts 


117 


= Ge QZ 
ae Up? 
WG, 
PLY SEPARATION 
| 
: = 
SLIP BURNS 


REFRIGERATION & AIR CONDITIONING 


RIGHT . . « level controls expansion 


Float-expansion valve should be installed like this. Both the stop valve (which 
shuts off the liquid ammonia to the evaporator) and the auxiliary hand- 
expansion valve are closed. When the compressor is run, all the ammonia can 
be pumped out. Then the ball-float will hang up at its lowest point, while the 


expansion valve that it controls is held wide open. 


When stop valve is opened, ammonia expands into the vessel. Some ammo- 
nia evaporates, or is evaporated by the sweet water it cools in a shell-and-tube 
tank, not shown here. Ammonia accumulates, raising ball-float until it closes 
valve to outlet. This float regulates ammonia level automatically and there 


is no need to open hand-expansion valve. 


—--To compressor 


;-~-Liquid ammonia to evaporator 


‘02. 
¥ valve? 


expansion valve 


Why Soft Drink Was Weak... 


... until O L Brage of Oroville, Wash. was called in on the job. 


One Sunday he turned to and took the cooler apart. Then he saw 


CARBONATED WATER contains sweet- 
ening and carbon dioxide. In one bot- 
tling works, it could have been mixed 
with ammonia. Had matters gotten 
much worse, it would have contained 
ammonia. Come to think of it, maybe 
it did. 

Our carbonated water had a stronger 
charge of carbon dioxide than most 
similar drinks. To absorb this charge, 
the water had to be cold enough, 
around 38 F. The problem lay in getting 
it that cold. 

Trouble. Once the run of bottles was 
started, the water temperature began 
to rise, like the cost of living index: 
39 F, 40 F, 41 F, 42 F, 43 F, etc. At 
44 F the operating engineer, with 
tears in his eyes, would stop the run 
and begin a haphazard adjustment of 
valves to eliminate the trouble. For if 
bottled at 44 F, the drink would have 
about as much bite as a toothless per- 
son eating corn on the cob. 

The root of the trouble ran back 
into the past, like halitosis, alimony and 
in-law fights. Long before my first 
grandson got married this plant had 
put in a new cooler plus a 6 x 6-in. 
ammonia compressor. The cooler was a 


how the float-controlled expansion valves fouled up the works 


large-capacity vessel with a float-in- 
head low-side expansion valve, see il- 
lustrations. From the start, this vessel 
had not worked right. Someone had got 
the idea that a hand-expansion valve 
around the float was the answer. 

What's Wrong? Note this setup, for 
it’s important, and see if you can spot 
the trouble from the following data. 

The system gave trouble from the 
date of installation. When starting the 
compressor, the system pumped down 
to a vacuum. The vacuum held even 
after the king valve at the liquid re- 
ceiver was opened. No matter what else 
was done, the system would not produce 
enough refrigeration to cool a caribou’s 
heels until the bypass around the ex- 
pansion valve was opened. 

For days without end, the refrigera- 
tion system would hold the soft-drink 
temperature close to the needed 38 F. 
And then only by keeping the hand- 
expansion valve well opened and the 
suction pressure low. 

If the bottle run had to be stopped 
for any reason while the refrigeration 
system operated, trouble rose swiftly. 
Frosting back from the water cooler 
to the compressor would begin. And it 
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could not be stopped by tightly closing 
the hand-expansion valve and keeping 
it closed. First the king valve had to be 
closed for a time. And just as soon as 
the bottle run was resumed, the water 
temperature began to rise. Then the 
drink got weak again! 

Or for no reason anyone could think 
of, the system worked perfectly for 
several months. It worked well, in fact, 
until the operator noticed that no liquid 
ammonia showed in the receiver's gage 
glass. He then gave her an extra 
charge. 

System Charged. After she was 
charged, the frosting back became much 
worse. And the water’s temperature rose 
much faster. “How come?” engineer 
and maintenance mechanics asked each 
other. “Why did more ammonia pro- 
duce less refrigeration? With frost 
around both cylinders, down on the 
crankcase and creeping up on the water 
jacket, why did the compressor get 
colder and colder, while the water for 
the soft drink got warmer and warmer? 

Above all, why did the addition of ap- 
parently much needed ammonia inter- 
rupt the longest period of trouble-free 
operation the system had gone through? 
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WRONG . . . ball keeps expansion closed 


With head upside down and stop valve open or closed, ball’s weight kept ex- 


pansion valve closed—no ammonia entered. No refrigeration unless hand- 


expansion valve was opened. 


With hand-expansion valve cracked, ammonia going into vessel was 
evaporated by water being cooled for soft drink—no harm. But if bottling 
stopped, or valve opened, liquid ammonia collected in vessel pushed float 
higher. Float opened needle valve—with stop valve open, more liquid poured 
in, raising float still higher. Even with hand-expansion valve closed, float- 
controlled valve stayed open—let all system’s ammonia into cooler. System 


“Overcharge?” “Huh?” “With a low- 
side float?” “Nuts!” 

Despite the fact that there was no 
high-side pressure rise to indicate an 
overcharge, the maintenance mechanic 
suggested a larger liquid receiver. The 
old one could not possibly hold the full 
charge of ammonia during a pumpdown. 

How I got drawn into the mess, I 
don’t now remember. Possibly because, 
as Mortimer Snerd says, I had relatives 
in Washington. After hearing the case 
history of the weak carbonated water, 
I suggested that we look into the cooler. 
We took a Sunday afternoon and four of 


worked right only when there was just enough ammonia to operate with. 


us removed the cooler head for a look. 

The Answer. If you haven't nailed 
down the cause of our trouble, here it 
is: The cooler head was turned halfway 
around, thus turning the low-side float 
upside down. The float’s weight pushed 
needle into its seat, thus closing valve. 

Whatever liquid ammonia lay in the 
vessel evaporated, and the system 
pumped down. When the hand-expan- 
sion valve was opened, the system 
worked well until a bottle run was 
halted, or further opening the expan- 
sion valve let the liquid ammonia rise 
to the float. But that didn’t help. 


This rising liquid, instead of closing 
the needle valve, as would occur in 
normal operation, opened it wider and 
wider, and never allowed it to close un- 
til the hand-operated king valve shut 
off the liquid at the receiver. During the 
time the system operated perfectly, the 
system’s ammonia charge was just right 
to hold the float up. And the valve was 
open just enough to prevent flooding 
over to the compressor. 

So what? If your system doesn’t work 
right, don’t nurse it along year after 
year. Tear it apart and look inside. 
That’s cheaper than poor operation. 


DID YOU KNOW? 


... that one common refrigeration headache is from moisture 
in system? Besides causing corrosion, it tesults in a “freeze- 
up.” That takes place when the moisture freezes around ex- 
pansion valve, blocking some or all refrigeration flow. 


. .. that one drop of water in a one-half-ton Freon-12 system 
can completely block the expansion valve? Reason is ex- 
pansion needle valve has only average opening area of 1/32- 
in. diameter during normal operation, while a drop of water 
is about 3/16-in. diameter. 


... that if one drop of water in system won't completely block 
the tiny opening around expansion valve, it often freezes to 
the seat or needle, preventing valve from closing on OFF 
cycle. Then system “acts up” and operator is in for a merry 
goose chase, trying to find what is wrong with system. 


... that four common methods are used for removing moisture 
from refrigeration systems? They are: (1) heat and vacuum 
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method (2) hot air method (3) double evacuation method 
and (4) CO, and alcohol method. 


. .. that it doesn’t pay to reactivate a drier taken from your 
system? Reason is that oil film collected by absorption agent 
bakes on while being dried out. Then drier cannot absorb 
more moisture. 


. .. that refrigeration piping should not be installed directly 
on soft coal cinders? When these cinders get wet, they give 
off sulfur dioxide gas and destroy piping. 


... that wood should not be next.to refrigeration floor piping? 
Wood rots from pipe moisture. Then wood releases tannic 
acid and corrodes pipes. 


. .. that air in system displaces gas. Indications of air are 
similar to those of ammonia shortage, except condenser pres- 
sure is much higher. Keep air purged, add needed ammonia. 
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Discharge 


Solenoid 
lubricator 
valve 


Foundation 


Well casing 


-Outer column 


Inner column 


Shott bearing 
- --Shoftt coupiing 


Shoft 


--Bleed-off port 


_- Diffuser vanes 


__--~/mpeller 


Pump bow! 


_.--Guide vones 


Grease -lubricated 
bearing 


Suction screen 


WELL PUMP, 
installed 


vertical-turbine type, is 
indoors on steel framework 


Smart Maintenance 
Keeps Wells on the Job 


Here’s what gives you that all-important water for plant 
operation. String along with John B Murphy to get the low- 
down on well and pump troubles, their causes and cures. He 


OUTER COLUMN of 300-ft-deep well was 
neglected; corroded and parted at bowl 


rounds out the know-how that started on page 74, this issue 


® You MAY RUN INTO two major trou- 
bles with a well—loss of capacity or a 
pump that misbehaves in one way or 
another. Either trouble can be serious 
enough to put you behind the eight ball 
where water is concerned. To make 
things easy we'll stick to well troubles 
on this page, pump troubles on next 
three. 

Spot Well Trouble. If static water 
level in well stays about the same but 
pumping level falls off, you can be 
fairly certain the well is to blame. Easi- 
est way to cure the trouble is to find it 
and go to work pronto. If you can’t do 
the job yourself, call in someone who 
can. Don’t waste time—you may regret 
it. 

Clogged or corroded intake screen 
is most common cause of capacity fall- 
off. Minerals in water may deposit on 
screen or there may be an organic 
growth that plugs screen openings. 
Worse yet, pumping at too high races 
may have pulled a large amount of sand 


into the screen, developed area or gravel 
pack. In rock wells mineral deposits or 
organic growths can give trouble. Or 
well may partly fill with sediment that 
closes off some water passages. In cer- 
tain sections of the country your casing 
rusts fast, pushing capacity down. 

Cure Trouble. You can often remove 
mineral deposits from screen by chem- 
ical treatment. Acid or Calgon, alone or 
together, may cure balky wells. Screens 
aren’t damaged by inhibited acid, but 
if they are badly corroded it’s best to 
replace them with new ones. 

Never try to salvage a well without 
expert advice. You can spend a lot of 
money on the job and not get much in 
return unless you do it right and use 
proper materials. So you'll know what 
to expect when salvaging a well, we'll 
quickly run over some methods. 

In acid cleaning, inhibited muriatic 
acid is poured into the well to fill the 
space around the screen. Well is then 
capped for 8 to 12 hours. Water in well 


FOUR-STAGE motor-driven vertical turbine pump of oil-lubricated enclosed-shaft 
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type. Solenoid-controlled oiler feeds lubricant to the bearings in inner column 
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TURBINE WELL PUMPS ACT UP? USE THIS CHECK CHART TO FIND TROUBLE CAUSE, CURE 


is surged gently with a plunger, by 
pouring more water into it, 
solid carbon dioxide (dry ice), 
capping and forcing compressed ai: 
into well at a moderate pressure. After 
gentle surging well is again capped for 
2 to 4 hours. This is followed by violent 
surging. Sulfuric acid may be used with 
muriatic to dissolve minerals that have 
. collected on screen. 

With Calgon, well is taken out of 


by using 
or by 


service for 24 to 48 hours. Charge of 
about 16 lb of it for 1000 gal of water 
in well is put into casing, in solution. 
If there’s bacterial growth, 
calcium or sodium hypcchlorite is added 
to disinfect well. The pump is started 
and stopped to surge well about 12 
times every four hours for 24 to 48 hr. 
When finished, well is flushed to waste 
until water clears up. On many jobs 
this is enough to restore original well 


enough 


capacity, increase pressure and reduce 
drawdown. 

No matter what salvage method you 
use, be sure to get competent advice 
before spending any money. You can 
waste plenty if you don’t. 

Pumps. Table, above, gives low-down 
on well-pump troubles, causes and cures. 
On the next two pages are sketches 
showing how to do many parts of job. 
For more on wells and pumps turn page 


SYMPTOM CAUSE OF TROUBLE; REMEDY SYMPTOM CAUSE OF TROUBLE; REMEDY 
1 IMPELLERS LOCKED. Sand causes many locks. Try ( PUMP NOT RIGHT FOR JOB. Study performance curves. 
raising and lowering impellers by adjusting nut. This | If power demand can’t be reduced a larger motor may 
. may free them. If it doesn’t, backwash with clear water. | have to be installed. You can reduce impeller diameter 
o | Or try turning shoft at top with small pipe wrench. Be to cut input hp; head and capacity go down too. Re- 
Z | careful—you may damage shaft. If you can’t free ducing speed of belt- or gear-driven pumps has same 
| impellers, pull pump and tear down bowl assembly to effect. If pump has been incorrectly selected for job 
7m get at rotating parts | it may have to be changed for one with right head, 
Bi | 2 TRASH IN CASING. Rags, wood or metal jammed in capaci 
‘ pump may prevent turning. Tear down pump and re- | 2 OVERSPEEDING. Check for high frequency, voltage. See 
% move. Fit with a suttion strainer to keep trash out | that pulley sizes and gear ratios are right 
3 CORROSION OR GROWTHS. Pumps that are out of PUMP USES 3 WRONG LUBRICANT. See that you have enough of 
service for long periods may be locked tight. Use TOO MUCH 4 right oil where needed. Check motor bearings for oil 
acid or Calgon to remove corroded matter or growths POWER | Ff grease quantity and type. Be careful with water- 
4 PACKING TIGHT. Adjust so there’s enough leakage for lubricated bearings. You may need an air-relief valve 
shaft cooling and lubrication in column to allow water to enter bearings 
¢ | 5 TOO MUCH BEARING FRICTION. Use right oil; consult 4 TIGHT PACKING. Adjust so there’s enough leakage for 
& | builder for viscosity range. Oil bearings before starting. shaft lubrication 
: Check tube tension nut for tightness. See if shaft is ‘5 IMPELLER RUB. See item 7 under “Pump Won't Start’ 
PUMP bent; replace if needed. Check anchoring of pump 6 WRONG ROTATION. Change two power leads of 3- 
Pe WON’T head to see it hasn't caused bending and distortion of phase motors 
= START pump. Return bent shafts and columns to factory for 7 OTHER CAUSES. Look for misalignment, bearings that 
| mew ones. See that water-lubricated rubber bearings are are too tight or vibration in pump or piping. Check for 
| wet and sand-free. Wrong tension on shaft-enclosing L excessive discharge pressure 
ae | tube of oil-lube pumps may throw bearings out of line. 
ibe If well is so crooked that it causes misalignment, have it 
| reamed to larger diameter or put in smaller pump 
| 6 MOTOR OR WIRING FAULTY. Check circuit breaker or 1 LOW PUMPING WATER LEVEL IN WELL. Vent well. 
| fuses for open line. If starter overload relays have Check pump inlet for excessive turbulence, vortexing 
tripped, reset. Disconnect motor from pump and see or eddies. Liquid velocity entering pump must be that 
| if it starts. If it doesn’t, have a manufacturer's engi- ; recommended by manufacturer and submergence suf- 
| meer look it — Check motor wiring against wiring ficient. See item 3 under ‘Pump Doesn’t Deliver Water.” 
diagram for pum Check bowls, well screen for sand, rust or bacterial iN 
7 IMPELLERS NOT "ADJUSTED PROPERLY. Set them high blocking ; 
enough so there’s room for shaft stretch caused by | 2 IMPELLER WEAR. Metal loss from outer tips of im- 
lic thrust. Adj should allow shaft to turn peller vanes pushes capacity down. Loss at inner or 
freely; then stretch caused by rotor and shaft weight suction end hasn't much effect. If fully enclosed im- 
won't bind pum pellers have usual wearing rings, trouble may be in 
Y 8 WELL CAVE-IN. You need otuside help to repair a ‘ them. Look for excessive clearance. With semi-open 
uy collapsed well PUMP impellers that don’t have bottom shroud or wearing 
. CAPACITY rings, you need close-running clearance at bottom of 
ee 1 WRONG ROTATION. Change rotation of motor. With ) vanes 
“a a 3-phase motor, just switch any two power leads LOW 3 FAULTY INSTRUMENTS. Make sure that your water- 
; 2 SPEED TOO LOW. Check voltage and frequency of level reading is right. See that flowmeters for measuring 
+ power supply. See if excessive bearing friction, corro- pump capacity read correctly. Check pump pressure gage 
ae sion or obstruction of impeller slows pump. Check gear 4 HEAD ON PUMP TOO GREAT. As you increase head 
F ratio and motor speed if pump is being operated for on a pump its output falls off. Look for plugged pipes, 
a. first time. Look over belt-driven units for slippage or closed valves or other obstructions that may increase 
. wrong pulley size head 4 
j 3 PUMP NOT PRIMED. Vent well to atmosphere so there 5 LEAKS. Openings in pipe at flanged or threaded joints 
oS isn’t a vacuum at pump suction. All impellers of vertical can cause loss of water. Same is true for gaskets and 
turbine pumps must be under water because these units packing. See that there aren’t any holes in bow!, column 
won't start discharging against a suction lift. A 4 to pipe or pump head 
10 ft net positive suction head is needed for good 6 SPEED LOW. Check as given above ; 
PUMP operation. Have enough head on pump to allow it to i 
DOESN'T J discharge at rated capacity i 
4 FAILURE OF PUMP PARTS. Look for broken shaft, 
DELIVER broken bow! assembly and loose column-pipe joints. 1 BEARING TROUBLES. Check your lubricating oil or 
WATER Tighten all impellers grease for grade and quantity. Look for too much sand 
5 PUMPING HEAD TOO GREAT. See that discharge in water. See that pump is aligned properly 
valves are open and that check valves don’t stick. If 2 ROUGH OPERATION. Check to see that impeller and 
water table has fallen, suction lift may be too large. bowl passages are free of wood, rags, sand and other 
Or discharge resistance may have increased to too high material that might throw pump out of balance. Also 
a value. Increase size of discharge line or reduce dis- TOO MUCH | check driving motor by disconnecting from pump and 
charge pressure. If this doesn’t help, you may have ; running alone. Look for too much wear in rotating 
to install a new pump with a greater head VIBRATION §=|_ parts 
| 6 CLOGGED SUCTION. Clear clogged suction pipe, strainer ,| 3 PUMP TAKING AIR. Check on water velocity at pump 
or impeller by backwashing. If well screen is plugged, inlet. See if there are leaks in well vent. Find if suction 
you probably need help from an experienced well driller head on pump is sufficient. Overpumping « well so 
7 WELL OVERPUMPED. With excessive drawdown the pumping water level is intermittently drawn down may 
pump may break suction, fail to deliver water. Reduce cause pump to “crab air’ and is a common source of 
t pump capacity by throttling discharge { severe vibration 
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TRY THESE MAINTENANCE HINTS 


(Well and pump maintenance begins on p 120) 


Sketches, this and next page, give you a quick look at typical 
jobs you meet in well and pump maintenance. They're handy 
to have for study before or during every new job. Here are 
some extra pointers: : 

Tearing down a well pump is heavy work. So equipment 
you select to lift parts must be strong enough to safely sup- 
port them. Wooden “A” frame, column clamp and sling, and 
other rigs shown are safe for all usual jobs. But if ever in 
doubt see an engineer who knows well and pump mainte- 
nance. 

Power’s Data Sheet, No. 230, p 150, this issue, tells you 
how to test pumps. Use it and the check chart, p 121, for 
sure-fire results in your plant. 


“A” trame 

porg-in.plow 

cable 


--Pump 


Expanding anchor or 
dead man 
1 “A” FRAME safely handles 5 tons when guyed or blocked 
properly. Use when lifting pump head, column sections 


-Hooks of g-in. or 
lorger steel rod 


TAILING OUT a column section using the column clamp and CLOVE HITCHES in 34-in. manila rope can be used 


sling shown in Fig. 5. Have sling strong enough for load hooks and chains aren’t on hand for tailing out 


USE CHAIN TONG to make up outer column. Have two men 8 
pull up as tight as possible on 4-6 ft leverage to assemble 


MEASURE clearance between worn shaft and bearing. Slide 
bearing to unworn section; measure. Difference is wear 
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Wooden spocer 


Steel borsé—~~ 


USE SLING to lift pump head after motor removal. This 
is the heaviest lift you make, so be careful with job 


Space clips 

about 6 rope 
‘U- bolts on Vameters 
short end- 


SAFE NUMBER OF CLIPS 
Rope dia ,in. No. of clips 


3 


to | 4 


COLUMN CLAMP and sling. Many drillers use patented ‘‘ele- ASSEMBLE shaft by butting ends firmly but lightly in the 
vators”’ for this job. Right: safe number of Crosby chips coupling, using small wrenches. Don’t pull hard on them 


WEARING-RING wear measurements are easy to make when and outside calipers are used on impeller wearing rings, inside 
you have the right tools and know how to use them. Inside calipers and leaf feelers for bowl. Us. light touch or work 
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Tools for 


DRILLING and ANCHORING 


Here’s the lineup of best ways to fasten electrical equipment 


(or any other kind) to masonry By JIM O'CONNOR, Associate Editor 


DRILLING THE HOLE 


Most ANcHORING-TO-MASONRY jobs 
start with drilling the right-size hole. 
Then the anchor of your choice is forced 
into that hole. Next, anchor is expanded 
either with the fastener itself (screw, 
bolt, nail, etc) or with a special ex- 
panding tool. This bulges the sides of 
the anchor against the hole. 

All anchors shown here will do a 
good job in masonry when properly 
installed. No anchor will hold well if 
installed carelessly. Trouble can come 


TYPICAL DRILLS FOR HAND OR ROTARY POWER 


+ — 

HAND drills take 16- 
to 20-0z hammer. 
Turn twist type clock- 
wise under pressure. 
“Jump” the 3-point 
drill between taps. 


drilling the wrong-size hole or fail- Twist 
ing to expand the anchor properly. 7 
| Use drill size recommended by man- 
ufacturer of anchor. Make hole slightly aril. 
deeper than length of shield. Greater ROTARY POWER bits fit regular electric drills. Normal speeds, 
depth increases holding power of the about 1200 rpm, are OK on holes to Y2-in. dia. Try lower speed 
masonry. Hole depth is more important on larger holes. The drills shown above clean hole as they work. 
' if masonry surface crumbles. Hollow-center rotary drills are available to cut up to 6-in. dia 
| 
SAFE WORKING LOADS FOR FASTENERS PROPERLY INSTALLED IN GOOD MASONRY 
i ' Use these working loads with a dash Sate load, Ibs | Size Sofe load, ibs | Size 
of common sense. An anchor will hold 5010525. | /a"toa/a" 
only as much as the masonry can stand. 
Think of machine bolts, threaded studs Bol? | 100 to 6/32"t0 
= the 5400 dia Weed screw 
_ loads. Reserve the screw and nail fasten- —= 3/16"% 7/8" 
ers for lighter work. Stud G00 to ve" 


Big difference in these anchors is the method of installation: 
One combines drill and anchor, another eliminates calking tool 


Lead-olloy & plug Chuck screws 


off shell 


SCREW ANCHORS of this type range in size from those taking COMBINED DRILL and anchor shell. After drilling hole remove 
8-32 screws to jumbo |-in. units. They can be set any depth shell, slip in expander plug. Then drive shell home over plug 


“Asseinbled anchor 


TO INSTALL, first slip unit into drilled hole. Then expand YOUR HAMMER is calking tool here. No need for a bottom con- 
sleeve with setting tool. This drives sleeve over tapered nut tact, hence well suited for hard surfaces with soft backing 


Before 
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RUSTPROOF-METAL threaded cone hugs lead sleeve. Closed cone 
bottom keeps dusts out of the threads, important in floor work 


TESTS ON THIS TYPE reveal no need for larger than -in. 
size in baked brick; mfr claims brick will go before anchor 


THREADED STUDS 


Keep threaded studs in mind when installing safety 
switches, panelboards or meter pans. You can mark drill 
points on the wall right from the mounting holes in the box or 
from a template. With studs in and box ready to position, 
you may find one stud out of line. This can be handled simply 
by forcing stud back into line with the expanding tool. 


Extra slug 
for 
loads 


LEAD RINGS slipped between layers of hard metal 
make up the expanders in this type. You can use 
standard machine bolts head down in the masonry 


S 


SHEARED-BOLT type, right, drives home 
like a nail; hammer won’‘t hurt threads 


TRY THIS when lined- 
up with poor mortar 


—— Cut bolt 
‘fo length 


FOR HEAVY LOADS, poor masonry, try two or more lead-alloy 
sleeves. Calk each sleeve separately, as they’re installed 


HOOKED STUDS FOR HANGING 
THOSE EMERGENCY TOOLS 


THESE WERE ORIGINALLY designed to fasten wire-mesh 
to masonry before ‘‘gunning on’’ new concrete. But you 
can use them in %4-in. size for hanging your tools 


MACHINE BOLTS 


FASTENING TIMBER TO CONCRETE 


DRILL-ANCHOR combination unit (see facing page) well suited 
for timber jobs. Let anchors stick out; mark and drill timber 
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IN BRICK OR MORTAR SEAMS? 


WHERE POSSIBLE set anchors in solid brick rather than mor- 
tar seams. Where you can’t, drill holes and set anchors deep 


More on next page 


ELECTRICITY 
Setting Fixture. 
Anchor tool ~ 
0 
= 
= 
Wak] -— 
> 
=|= Expondi ZH 
Expanding 
if shield 
Gee 


DRILLING AND ANCHORING Continued 

Machine bolts have several advan- installing a row of machines on a con- 
tages over threaded studs for floor work. crete floor. If you use threaded studs, 
First, they give a more finished look to you'll have to jockey each machine up 
the job. But what's more important, to clear the studs. Not so with machine 
they often make it easier to install the bolts. Here you insert bolt after ma- 
equipment. How? Well, let's say you're chine has been slipped into position. 


“Threaded unit ~ Plain unit 


. 


3-way expansion 


BOTH ANCHORS built for similiar jobs: 
, ae een Sectional unit, left, has false bottom to 
THREADED UNIT expanded on bottom.The THIS ANCHOR builds up from series of keep dust from threads. Shield type, 
plain unit that follows is also expanded separate units installed independently right, expands 3 ways as bolt tightens 


LAG SCREWS 


Lag screws by themselves are often used to fasten motor 
bases to overhead wooden beams. When used in masonry, a 
metal shield is first placed in the drilled hole. 

Many construction electricians use lag screws when run- 
ning heavy conduit (about 3-in. and larger) on masonry. 
When tackling such a job figure about one strap every 5 ft. 
Lay out the run with a chalk line. Mark off for each strap. 
Then let your electrical apprentice loose with a drill and a 
pocketful of shields. 

When all shields are in place, swing one section of conduit 
| TYPICAL METALLIC SHIELDS for lag screws. Tightening the lag __into position at a time. As you make up each coupling, set 

screw into the shield expands its sides against walls of hole the straps and tighten the lag screws. 


Handy plugs for everyday use around plant. Theyre fine for 
arr aie small conduit, switchboxes, panelettes. You can buy plugs 
in fiber, lead and plastic. Drill so plug forces snug in hole 
Enlarged section~~ 


— 


: “ lastle 


FIBER PLUG has metal core. Hole, plug LEAD PLUG is designed so wood screw PLASTIC PLUG can be used with wood or 
and screw all have about same diameter cuts its own threads as shield expands sheetmetal screws, or with plain nails 


NAILS 


ONE-PIECE COMBINATION FASTENER AND ANCHOR 


HOOK-NAIL IN ONE UNIT 


g 
SHEARED ROD is preexpanded; drives like nail in drilled DOUBLE-HEAD NAILS, right, do THIS HOOK is mighty handy for 
hole. It compresses to fit the hole, then holds like bolt well if fixture isn’t permanent fastening guy-wires in masonry 


Fixture 


> 
/ > 
Compressed 
as it posses -exponds 
through hole 
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Fastening to any hollow material is usually 


bolt: here’s how 


WWW 


MS 


7. 

j 
Vit, 


MANY TYPES are available but all use same basic principle. DRILL HOLE through shell large enough to pass toggle legs. 
Support furnished by two legs that spring against inner wall Put bolt in fixture, then squeeze legs; shove in drilled hole 


Wits 


SEVERAL TOGGLE BOLTS THAT ARE OFF THE BEATEN PATH 


FOR METAL TOO THIN TO TAP, simply push these 
ready-made tapped units into a plain round hole. 
NOTE HOW spring legs expand once they Note that screw is held so it can’t vibrate and 
are free in hollow tile; tighten to set loosen. Drag is controlled by the hole diameter 


/St position 
2nd 
; y Position 
— 
H 
\ 3rd or | 
YY ae TOGGLE-SCREW ANCHORS for fastening in place. Then a special tool, above 


to wallboard, sheetmetal, thin panels, hol- center, sets toggle by ‘‘reaching’’ in 
GRAVITY controls position of this type. low gypsum, metal lath, or wooden lath. and pulling the threaded portion toward 
Tightened toggle hugs inner-wall surface First, hole is drilled and anchor slipped front. Remove tool and insert screw 


Fastening light conduit runs and through the hollow wall and right toggle bolts. If you think distance be- 
splice boxes on hollow masonry is best — through-a backup cross-plate. The cross- tween outer wall and inner shell is too 
done with toggle bolts. But where you — plate can be a piece of 1 x 3-in. hard- little, make a test installation. And when 
want to fasten a distribution panel that wood or a piece of 3/16-in. steel stock. you use toggle bolts make sure both 


3.-in. bolts. Run these bolts clear especially important where you're using — on the inner surface. 


FASTENING USING A BEFORE 
WITH ADHESIVE POWDER CHARGE POURING CONCRETE 


24 *24 perforated 


‘ plote (# 
plate (# 18 ga) _160 holes each 
&4 dia. 


Nut 
weided to 
plate» 


oo 
oo 


© 


° 
° 


Adhesive. 


oo oo 
e000 0000 


° 
Steel, 
brick, 

concrete 


ADHESIVE BOND between wal! and an- 
chor-plate is important feature of this type. 
Will hold on brick, steel, or concrete. 
When installed, surface must be dry and HAND TOOL holds a charge and fastener. SCREW ANCHOR is helical coil. It fits 
free from grease. Firmly bonded paint Force tool against surface, push plunger. around screw before concrete is poured 
needn't be removed. Holds 10 |b safely Powder charge goes off, setting fastener Screw removable after the concrete sets 
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weighs about 150 Ib, think in terms of Holding strength of the masonry is toggle legs are open and resting solid 


A best handled with a toggle 
- 4S 2 

Yy g Yy YY 

Gy Yy Reody to Fixtures _ 

| 

q 
| : 
= 

. 


PRACTICAL IDEAS ...here’s the trading post for your 


GEARS TILT HEAVY BENDING TABLE 


Tue Heavy bending and welding table 
in our plant is supported by a stub 
shaft resting on a pedestal at each side 
of the table. This table was not easy 
to position and hold in place. To solve 
this problem, one of our machinists 
welded a half gear to one of the shafts 


Steam 


-Float-controlled 


volve 
Open feedwater 
heoter 


Mokeup water 


as is shown in the photograph above. 
- A-pinion on an old vise worm meshes 
with the gear. The vise handle easily 
tilts the table to any one of ten posi- 
tions. It is then held there by a bolt 
through the gear and bearing pedestal. 
Outn L Brace Oroville, Wash. 


To boiler 


Motor-driven 


feed pump Turbine- 
Condensate driven feed 
pump 
Booster 
pump 


To emergency 
water connection 


BOOSTER BRINGS PUMP TO CAPACITY 


WHEN We started our plant it had one 
55,000 Ib-per-hr boiler operating at 
00-psi, and supplied by two 130-gpm 
feed pumps. These pumps were con- 
nected as shown without the booster 
pump. At that time the steam load was 
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about 22,000 lb per hr with either pump 
supplying the boiler. 

When the load increased to 30,000 Ib 
per hr one pump could not hold water 
level in the boiler. As each pump was 
rated 130 gpm it should have been able 


to supply twice the boiler load. The 
pumps were opened and inspected with- 
out finding anything wrong. 

We then got their specifications from 
the manufacturer and found that a 19-ft 
positive-suction head was required. We 
had only a 10-ft head and pipe friction 
reduced this to 7.5 ft. Since the pressure 
could not be increased in the open 
heater, and we could not raise the heater 
without shutting down the plant longer 
than a weekend we put in a_ booster 
pump as in the diagram. 

For this we used an old 150-gpm, 
75-ft head unit. This pump was larger 
than we needed but it was available and 
solved our problem. After installing 
the booster the load increased to 57,- 
000 Ib per hr, but a single boiler-feed 
pump could hold water level in the 
boiler. The booster was connected as 
shown, so that it could be cut out when 
not needed on low loads. 

Sercio Martinez Jr Havana, Cuba 


«Door opens up 
Pad lock-> 


Wire 


Door opens 
down 


Guard Makes Machine Safe 


AN oLD-TYPE MoTOR and _belt-driven 
centrifuge in our plant was ruled a 
hazard by the accident inspector. To 
completely enclose the machine and 
motor in a cubicle required a lot of re- 
construction so we gave up this idea. 

Accident inspector ruled, if machine 
could be enclosed to cover running 
parts, it would meet safety regulations. 

To do this we made the guard in the 
drawings from angle iron and wire 
screen. The angles are 1%x1% in., 
welded at the corners. Sides are en- 
closed with heavy wire mesh down to 
6 in. below the lowest moving part. 

To service the motor and machine 
two doors are in one end of the guard 
as shown. One of the doors opens up, 
and the other down. They are kept pad- 
locked except when an authorized me- 
chanic works on the machine. 
Howarp T Livincston Los Angeles 
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FRED ANNETT, Associate Editor 


__To_steam-turbine_ 
inlet 


throttle valve 


Main steam line. 


_Steam-line 
Support buckled 


ow 


Split pipe 


SPRING CURES PIPE-EXPANSION TROUBLE 


To suprort the main steam line to our 
5000-kw turbine we made a_ simple 
structure from 14-in. steel plate, left- 
hand figure. Everything in this pipeline 
was apparently correct. It had a 10-in. 
expansion joint, supported at its center, 
but we forgot about expansion of the 
vertical pipe to the turbine. After initial 
operation, we noticed that expansion of 
this line had bent the steel support 
under the elbow. 

This experience showed that the sup- 
port must have some give and take, so 
we built the one in the right-hand draw- 
ing. A section of 2-in. pipe threaded into 
a flange forms the base. A 114-in. rod 


with a long thread goes down into the 
pipe. Top end of the rod enters a clear- 
ance hole through a section of extra- 
heavy pipe resting against valve flanges. 
The 114-in. red goes down into the 
2-in. pipe so its top end just enters the 
hole in the pipe section. The rod is held 
in this position by the bottom nut. The 
other two nuts are then screwed up 
against the heavy spring to get a good 
tension and locked there. Any down- 
ward thrust of the steam line is taken 
on the spring, the end of the support 
going up into the pipe section. This 
change cured the expansion trouble. 
G AMADOR DE Los Rios Havana 


Uneven Cutoff Caused 
Faulty Engine Operation 


Wuen I took charge of a plant, a 150- 
hp corliss engine belted to an alternator 
did not respond to the governor. At 
about one-half load there would be 
a wave in the slack strand of the belt. 
This would cause the belt to slip, 
stopped only by belt dressing. 

As an indicator was not at hand, I 
took the bonnets off the valves. They 
were a little out of adjustment, which 
I corrected. But this fault was not 
enough to cause the trouble. 

Next I removed the cylinder head and 
found the piston rod a small amout off 
center and the cylinder walls slightly 
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scored. These, however. did not add up 
to a cause of the trouble. I centered the 
rod in the cylinder and treated the 
cylinder with oil and graphite. 

After blocking the governor in mid- 
position I found that it tripped the 
valve at one-third stroke at the crank 
end and one-tenth stroke at the head 
end. With the governor still in mid- 
position I adjusted the reach rod until 
the valves tripped at about 20% stroke 
at each end. 

When the engine was put back in 
service, the belt did not wave and slip. 
The engine easily carried full load and 
there was a marked saving in fuel for 
firing the boiler. 


A G Wiceins Cleveland, O. 
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Ou-con 
spout 


Washer on Oilcan Spout 
Simplifies Reaching Oiler 


By BRAZING A WASHER on our oilcan 
spouts we can easily reach oiler in out- 
of-the-way places. The drawing shows 
the washer brazed about 5¢ in. from 
end of spout. With the washer the oil- 
er’s cap can be lifted and the spout put 
in, as shown above. This works well 
when we oil bearings in narrow places. 
Since putting washers on our oilcan 
spouts we notice that out-of-the-way 
bearings are better oiled. It is always 
easy to overlook a hard-to-get-at bearing 
even when the oiler knows where it is. 
Srantey R Racine, Wis. 


Deposits on Engine Valve 
Shut Down the Plant 


ONE NIGHT one of three poppet-valve 
uniflow engines driving de generators 
slowed down and stopped during peak 
load. The other two units could not 
take the extra load so the plant was 
shut down. All units were again started 
including the one that failed and they 
picked up the load. The engine that 
caused the trouble took its share of the 
load but had a knock in one end of 
its cylinder. 

As soon as the load could be handled 
by the other two units, the faulty engine 
was shut down. We took the. bolts out 
of valve housing and tried to lift it as 
a unit, but the lower part of the valve 
disk would not come past its seat. We 
then took the housing apart leaving 
the valve and its stem in place. The 
valve was found badly scaled with what 
appeared to. be carbonized oil. This 
scale, about 3s in. thick, had also formed 
on the valve cavity and adjacent sur- 
faces. 

Apparently the shutdown was caused 

(More PRACTICAL IDEAS on page 130) 
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by a piece of this scale getting between 
the valve and its seat. This let steam 
enter both ends of the cylinder at the 
same time. Equal steam pressure on 
both ends of the piston stopped the 
engine. 

The valve and valve cavity were 
cleaned and the parts assembled. When 
the engine went into service, it caused 
no more trouble. To make sure every- 
thing was in order we removed and 
cleaned the valve on the other end of 
the cylinder. 

We figured that engine oil had at one 
time been used to lubricate the valve 
stem parts within the housing. Some of 
this oil had worked down into the valve 
cavity. This oil, not being suited to high- 
temperature steam, carbonized and 
formed the deposits. 


J R Columbus, O. 


Electric Heaters Protect 
Motor Insulation 


Our CONDENSER cooling water is supplied 
by two vertical turbine pumps driven 
by open-type motors. During wet weath- 
er, insulation of these motors absorbed 
moisture, causing their resistance to 
decrease. To prevent this we put four 
200-w electric heaters in each motor 
and located them 90 deg apart inside 
its frame. 

These heaters are required only when 
the motors are idle. We, therefore con- 
nected them to a normally closed con- 
tact on the motor starter. When the 
starter is closed to running position the 
heaters are disconnected. When a motor 
is idle its starter is open and the heater 
contact closes, to keep moisture out of 
the motor. 
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Begins on page 128 
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To STOP JOINTS LEAKING ip a feedwater 
heater in the Uxbridge standby steam 
plant of the New England Power Co, 
water is circulated in the unit. In the 
drawing steam enters the heater on the 
right from a flash tank and an exhaust 
line. Water enters the heater near its 
top and mixes with the steam and goes 
to the lower section. 

As long as the unit operates, tempera- 
ture in the heater is nearly uniform 
from top to bottom. But when we do 
not use enough water to keep a good 
flow through the heater there is little 
circulation. Then we have steam in the 
top of the heater and water in the bot- 
tom. Joints leaked because of uneven 
expansion and contraction caused by a 
temperature difference in steam and 
water sections. 


WATER CIRCULATION STOPS HEATER LEAKS 


line 
_—Water level 


We considered installing a pump to 
circulate water in the heater during 
standby periods. But cost of the pump 
and its operation ruled it out. We then 
installed a 1-in. steam line in the 
bottom of the heater. This line runs 
nearly across the heater and has holes 
drilled on both sides to discharge steam 
evenly over the lower part of the unit. 

Heating the water at the bottom of 
the unit causes it to rise and circulate 
to give a more even internal tempera- 
ture. This line was installed at low cost 
for a few hours of labor, 30 ft of pipe. 
two valves and a few fittings. The water 
is also heated by steam in the top of the 
heater. After installing the steam line in 
the heater’s bottom, leaking joint rusted 
and sealed so repairs were not needed. 

James E Bottvar Uxbridge, Mass. 


We also protect the motors with a 
sheet-steel housing as in the photo. 
This housing has a door front and rear 
for easy inspection and lubrication of 
the motors. To insure ventilation of the 
motors, side walls of the housing are 
up from the floor. Since making these 
changes insulation resistance of the 
motors has remained practically con- 
stant. 


J R Brown Havana, Cuba 
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Seiscrew and Bolt Fasten 
Loose Pulley to Shaft 


WHEN WE HAVE a pulley or gear that 
works loose from a shaft we fasten it as 
in the drawing. After putting the pulley 
in place we screw an Allen setscrew in 
tightly, to make a mark on the shaft. 
We then loosen the setscrew, remove the 
pulley, prick punch the center of the 
(More PRACTICAL IDEAS on page 132) 
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Only a few of many uses 


POWERS ACCITEM MEGQULATOR 
FIXTURES 
THERMOMETER 


Use Accritem Regulators to control diaphragm op- 

erated valves or dampers. They save labor, stop losses 

caused by over-heating and have the following — 
IMPORTANT ADVANTAGES 

@ Adjustable Sensitivity and over-heat protection. 

@ Calibrated Dial temperature adjustment. 

@ Simple, Rugged Construction withstands vibration 

and insures many years of reliable service. 
@ Temperature Ranges 50 to 250° F. and 150 to 350° F. 
@ Easy to Install Requires 15 lb. supply of compressed 


air or water for its operation. 


@ Small Size — regulator head is only 2%” x 35%", sen- 
sitive bulb is 12” long with 14” I.P.S. connection. 


controlled by a POWERS 

ACCRITEM HEAT REGULATOR 
provide an unbeatable 

combination for better control 
and lower maintenance 


Write for Bulletin 315—or phone our nearest office for 
prices and further information about POWERS 
ACCRITEM regulators and diaphragm valves. 


waree 
THE POWERS REGULATOR CO. 

aaa = | OFFICES IN OVER 50 CITIES + See Your Phone Book 
CHICAGO 14, 2771 Greenview Ave. NEW YORK 17,N.Y., 231 E. 46th St. 
LOS ANGELES 5, CAL.,1808 West 8th St.» TORONTO, ONT.,195 Spadina Ave. 
MEXICO, D. F., Apartado 63 Bis. (AMG) 


60 Years of Temperature and Humidity Control 
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<—---Cop screw 


marked spot, and countersink with the 
point of a twist drill. Then the pulley 
is replaced and a short Allen setscrew 
tightened into the indentation. 

Then we screw a soft steel capscrew 
down on top of the setscrew, and jam it 
tight. If the exposed end of the cap- 
screw is a hazard another short set- 
screw can be used after drawing its 
temper. This method will hold most 
any pulley in place. 

Artuur Hott Atlantic City, N. J. 
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Dog Bites Lost Pipe 
So It Can Be Lifted 


A NUMBER OF TOOLS have been made 
for lifting pipe from wells after it has 
been lost while making repairs. But the 
one in the drawing I think is the best. 
The tool is made from a piece of shaft- 
ing 5 in. long and about ¥% in. less in 
diameter than the inside of the pipe to 
be lifted. 

Both ends are tapered and the top 
one has a hole for connecting a rope. 
The tool is slotted in its bottom end for 
the dog, made of tool steel and hard- 
ened, after forming. Ends of teeth slope 
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HOW TO CORRECT GENERATOR POLARITY 


WE RUN FOUR steam-engine-driven dc 
generators in parallel. Sometimes when 
taking a generator off the line the en- 
gineer pulls the voltage too low on this 
machine and its polarity is reversed. 
This is caused by reverse current flow 
from the busbars through the series 
field coils of the machine coming off the 
line. 

Reversed polarity can be corrected 
in several ways but we built a device 
for doing this that is safe for plant en- 
gineers to use. It consists of a double- 
pole switch and a 660-w heater screwed 
into an Edison base as in the figure. 
Four wires about 15 ft long connect to 
the switch. The free ends of the wires 
connecting to one pole of the switch 
have battery clips covered with black 
rubber On the other pole the wires 
have red-rubber-covered clips. 


A plus brush holder on each machine 
is marked black and a minus holder is 
marked red. Shunt field terminals on 
each machine are similarly marked. 
When the polarity of a machine re- 
verses, the engineer gets the polarity 
changing device and adjusts the field 
rheostat to cut all resistance in circuit. 
With the faulty machine shut down he 
connects a red and a black lead to like 
color shunt-field terminals. Then he 
does the same with the other two leads 
on the brush studs of a running machine 
and closes the heater switch. 

The field coils now have right polarity. 
The field exciting equipment can be dis- 
connected and the machine started. 
This sounds as if it might be quite a 
long job, but it can be done in less than 
5 min. 


H H Bryan Montreal, Que. 


to make it easy to bite into the pipe. 

Connect the tool to the end of a rope, 
lower in the well and fish it into the 
pipe as in the drawing. Once the tool is 
in the pipe a pull will cause the dog to 
bite so the pipe can be pulled to the 
surface. 


D J ParMer Quincy, Fla. 


Proper Oiling Adds 
Life to Chain Drive 


GENERATORS in our powerhouse are 
ventilated by a large fan driven by 15- 
hp motor through a silent chain. The 
chain runs at a 45-deg angle with the 
fan sprocket about 3 ft. above the 
motors. A split plate-steel casing en- 
closes the chain to serve as a safety 
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and oil-Splash guard for improved lube. 
The chain could not be run in an 
oil bath, so during its first year’s op- 
eration it was hand oiled. At the end 
of the year the chain and sprocket were 
so badly worn they had to be renewed. 
When the new chain was installed lubri- 
cation was changed to a continuous feed 
from a sight-feed lubricator using en- 
gine oil. This lubricator we installed 
in about the center of the casing’s side 
with an extension that reached above 
the center of the chain’s bottom strand. 
We adjusted the feed to supply about 
one pint of oil per week to the chain. 
For over two years the chain has run 
without requiring taking up the slack. 
From its appearance it is good for 
several years’ more service. 
C O Disste Boston, Mass. 
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OVER 15,000 


BOILER PLANTS 


USE THESE 
BLOW-OFF VAL 
URE 


MADE FOR EVER 


The Unit Tandem— Yarway’s finest blow- 
off valve for high pressure service. Com- 
bines a Hard Seat Valve (for blowing) and 
a Seatless Valve (for sealing) in a one- 
piece forged-steel body, flanged or socket 
welding ends. Also available combining 
two hard-seat valves. For pressures to 
2500 psi. See Bulletin B-433. 


This is the famous Yarway Seatless Blow-Off 
Valve. Balanced, sliding, nitralloy plunger design 
eliminates seat—a common source of wear, clog- 
ging and leaking. Type B (above) for pressures 
50 to 400 psi, angle or straightway, single or 
tandem. Other types available for higher pressures. 
Complete description and specifications in Bulletin 
B-424 for pressures to 400 psi, or Bulletin B-433 
for higher pressures. 


This is Yarway’s Stellite-Seat Valve for pressures 
to 2500 psi. Shown here in open position. Disc 
and seat ring are stellite-faced and carefully mated 
for tight seating, long life and hard wear. Angle 
or straightway, single or tandem combinations 
(hard seat—hard seat or hard seat—seatless) 
available. Complete specifications and description 
in Yarway Bulletin B-433. 


YARNALL-WARING COMPANY « 100 Mermaid Avenue, Philadelphia 18, Pa, 
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PLANT PROBLEMS ... put your know-how to work 


DOES COLD AIR HURT TUBES OR SETTING? 


HERE ARE THE FACTS: We have a 1000-sq-ft A-iype watertube 
boiler, burning gas and oil, in our packing plant. Furnace has a 
20x24-in, rear door. Through this door we fire trash (wood, wet 
and dry paper, greasy sausage peelings, etc). When burning trash we 
must admit air through the rear door. Most of the air passes over 
the trash unused. Also, door is open for long time while we fire 


trash, 


Can this cold air coming in rear door erystallize boiler tubes or 
harm setting? If so, how can we fire trash without keeping door 


open?—GFP, May POWER 


HERE ARE THE ANSWERS 


--Door open 


__--Shide gate 


-Hinged lid 


furnace 


Push rod 
(Manually or 
steam operated) 


Reor door 


Pusher ~ 


DON’T WASTE HEAT. A 20x24in. door 


has an area of 31/3 sq ft. With air 
velocity of only 500 fpm, over 1600 
cfm of cold air enters furnace while 
door is open. Actual amount admitted 


' depends on draft and to what extent 
~ opening is blocked. Excess air is a great 
' heat waster. Build a feeder as in sketch 


above to cut down this loss. 


Ira A Butcner Cincinnati, Ohio 


SEPARATE BOILER for burning trash 
may be good for GFP. Use a dutch-oven 
furnace. Door hinged at top and made 
the full width of furnace makes it easier 
to fire the trash. Try rocker grates that 
are about 15 in. below door. Then you 
can fire coal when there’s no rubbish on 
hand. 

WHC Bisuopric 


Toronto, Can. 


BUILD DUTCH OVEN at rear of furnace 
and fire trash into it. But remember 
damage caused by long-flame high- 
moisture fuel may offset saving on oil. 
So use dutch oven only when thermal 
value of waste materials is worth risk 
of burning with oil. 


Ouw L Brace Spokane, Wash. 
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Trash chute 


_-Pivoted door 


FIRING SECRETS. Feed trash into 
furnace in a gradual stream as fast as 
it is burned. Complete combustion with 
a hot smoke-free flame is then obtained. 
Use inclined chute to feed trash. Fit 
radial-bladed rotor to lower end of 
chute. Install a perforated air- or steam- 
blast pipe between roller and furnace 
wall. Two doors seal chute end. Rotor, 
turned by a motor, feeds trash sliding 
down chute to air or steam pipe. Blast 
lifts pieces and scatters them in furnace. 


C A Witkes Oaklyn, N.J. 


AIR WON’T HURT TUBES. While firing 
trash, air will be diffused in setting and 
preheated somewhat. So it won't harm 
tubes. But excess air lowers efficiency. 
Fire trash with chute, using tools to 
push it in. Trash will block furnace 
opening, preventing entrance of too 
much air. 


W E Bett Salem, Mich. 


INSTALL GARBAGE-DISPOSAL BOILER to 
save a lot of trouble. Keeping door open 
will eventually cost more than an ef- 
ficient garbage-disposal boiler. 
H Evsertr Irvington, N.J. 


Existing door----------» 


New gravity~ 
feed hopper 
for trash 


Grote-/ ~~Ashpit 


TRY STOKER HOPPER. Setup in sketch 
above worked well with a firetube boil- 
er. It cuts excess air, preheats trash to 
reduce moisture content. Try cutting 
trash into small pieces. This. gives 
quicker drying, earlier combustion and 
may prevent dead spots in fuel bed. 


A J Brevcetmans Hoboken, N.J. 


stee/ 


Stoppers. 
Frame 
alongside 
setting 
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USE SWING CHUTE. Sketch above shows 
good chute for trash firing. GFP’s door 
seems a little small but he can easily 
enlarge it. Cold air does hurt tubes and 
settings. Keep it out of furnace if at all 
possible. Fire greasy sausage peelings 
during day. Store other refuse and fire 
at night when boiler is off. 

Joun M Gorrie Richmond, Va. 
TEMPERATURE DIFFERENCE hurts tubes, 
not the air itself. Besides, the rear door 
wasn't put on the boiler for trash firing. 
With a large amount of excess air 
coming in rear door, oily vapors from 
greasy sausage peelings will be carried 
to rear tubes where they will adhere. 
Trouble is certain to result. 

Don’t burn trash in boiler. Install an 
incinerator or build one. Be sure it is 
large enough and properly connected to 
the breeching with a damper. 

W T Mutten Philadelphia, Pa. 


TRASH BURNING IS DANGEROUS if not 
done in an incinerator. So either dispose 
of it this way or pay to have it carted 
away. 
A Cannon, Lawrence Harbor, N.J. 
Cart A Frey Chicago, Il. 
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help the other guy cure his headaches 


TYLER HICKS, Assistant Editor 


BOILERS AREN’T INCINERATORS. They are designed to con- 
vert heat from a fuel into steam, not for disposing of industrial 
waste. GFP is sure to run into trouble if he burns trash under 
the boiler. What he needs is an incinerator suited to his plant. 

Unlike boilers, industrial-plant incinerators have a furnace 
especially designed for high-temperature heavy-duty refuse 
applications. Combustibles in the waste are destroyed without 
smoke or nuisance. To do this right there must be sufficient 
combustion space with a grate arrangement and charging 
door or gate that permit feeding masses of waste material with 
minimum labor in the shortest time. Time is important be- 
cause the longer the charging door is open, the more excess 
air is drawn into furnace, lowering unit performance. 

Industrial plants are becoming more and more sanitary- 
minded. If they don’t believe in sanitary practices, the neigh- 
boring community soon compels them to change their ways. 
Dumping odorous, and unsightly refuse is no longer tolerated 
in the average community. To this is added the problem of 
disposal of unusual wastes, generaily manufacturing by- 
products. These include waste solvents, large quantities of 
toxic or odorous liquids, fumes and sludges. Many well- 
designed incinerators are available. GFP should look into 
these because capacities range from as low as 150 lb per hr 
to several hundred tons per day. 

Unit in sketch, at right, has furnace, combustion chamber 
and chimney in one vertical setting. Capacities range from 
1000 Ib per hr to 50 tons per 24 hr. If GFP has sufficient 
refuse for one of these units, he'll find that manual stoking 
is completely eliminated and a high burning rate obtained. 
Variations of this design are used for evaporation and de- 
composition of waste liquids, solvents and hard-to-burn 
sludges. Always consult engineers who know incinerators. 
J. 1. Franke, Nichols Engrg & Research Corp, N. Y. C. 


DON’T BURN TRASH IN BOILER. It pushes boiler efficiency 
down. While door is open to fire trash, large quantities of 
excess air enter boiler, passes become congested, and stack 
is overloaded. Burning rubbish also fills boiler passes with 
flyash. Cold air entering the furnace may strike hot re- 
fractory walls, causing serious spalling of refractory lining. 

There is no way to overcome these conditions while firing 
trash in a small boiler. What GFP needs is a small incinerator 
to dispose of plant rubbish. 

Photo, at right, shows a portable steel-cased incinerator 
of moderate size that would be good in GFP’s plant. It is 
fitted with a hot-water heater and performs either or both 
of two functions: rubbish disposal, and heating of water 
for process or domestic demands. 

F S Riever Pllibrico Jointless Firebrick Co, Chicago 


AIR CAN AFFECT DRAFT. If cold air 
flows in above burners it may overload 
the i-d fans. Tubes near door may de- 


velop localized stresses. Fit closed nop- HOW CAN 


per over rear dvor so all trash may be 
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door 

floor 


Dumping 
grates 


| STOP OUR LAMP VIBRATION? 


charged while door is closed} When 
hopper is full, charging door is closed 
and furance door opened, allowing 
trash to slide in. 
GFP can install the suggested equip- 
e ment himself or have the job done by a 
contractor. Either way it should work. 
Vincent Strossa Glace Bay, N.S. 
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HERE ARE THE FACTS: I’m having plenty of trouble trying to 
keep lamp replacement down in our pulp mill. We checked voltage 
in all circuits and found it right for the job. In general, lamp loca- 
tions are favorable except in certain sections of the mill where there 
is considerable vibration. 

At present we use 750-hr incandescent lamps. They burn out 
sooner than they should. I think vibration shortens their life. 
Can I mount lamps in a way that will reduce vibration of fixtures 
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More PLANT PROBLEMS 


and bulbs? Or are there special bulbs I can use where there is 
severe vibration? Which setup gives longest life? How are fixtures 
that absorb vibration installed on concrete ceilings? Wooden ceil- 
ings? Can plant electricians do the job?—-YM, May POWER 


HERE ARE THE ANSWERS 


Chain hooks -- 


--Safety loop 


Light fixture 


CHAIN SUPPORTS with springs hooked problem with the same setup in our 
in them, as in sketch above, keep vibra- plant. Results have been excellent. 
tion from lamps. We solved similar D J Parmer Quincy, Fla. 


YOUR NEW PROBLEMS 


1—Where Can I Use Solenoid Valves? 


I’M CHIEF of an average-size industrial plant, in charge of all power 
services. Recently I came across a bargain, a large number of surplus 
valves—gates, globes, safeties, solenoids, checks, prv’s, plugs, ete. 
We've purchased them for different purposes in the plant. To date 
4 we've found one or more uses for every type. But we'd like to check 
with Power readers on the solenoid valves. We intend to use them in 
refrigeration liquid and cooling-water lines, manufactured gas lines to 
| . process and for air-compressor relief during starting. It seems to me 
i that an industrial plant of our size, with steam, water, heating, air 


i conditioning and other services, could use these valves in more places. 
’ Sizes are \% to 2 in., ratings to 250 psi. Some are 2- and some 3-way. 
H We'd like suggestions from Power readers and hookup sketches for 
solenoid valves. Since we have quite a few we can use them in a number 
of places for control and shutoff—DP 


2—1Is This Diesel Engine Timed Right? 


WE HAVE an 8-cyl 4-cycle 14% x18-in. diesel that develops 665 hp 
at 300 rpm. Timing of engine valves doesn’t agree with builder’s 
though tappet clearances are correctly adjusted. Engineers have told 
us this doesn’t affect power output of engine but we’re wondering if 
they’re right. Here’s how timing sets up: 

BUILDER’S: Inlet opens 6 deg before top dead center (btc), closes 
14 deg after bottom dead center (abc); Exhaust opens 34 deg before 
bottom dead center (bbe), closes 12 deg after top dead center (atc). 

ACTUAL: Inlet opens 15 deg btc, closes 43 deg abc; Exhaust opens 
37 deg bbe, closes 15 deg atc. 

Since inlet valve has such a late closing, are we losing some air at the 
start of the compression stroke? 

Other items we need help with are: Is there an exact way of finding 
piston or flywheel position of this engine when fuel injection takes 
place? Can any instrument besides an indicator be used to set fuel cams? 
We can’t bar engine over fast enough for accurate check. 

Sketches or photos of easiest ways will be most helpful—NS 


Will you help these readers? Published answers are paid for; extra for photos, sketches. 
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Spring 


STANDARD BULBS have many advantag- 
es. Use spring suspension as in sketch 
above. Make spring suitable for weight 
supported. Editor’s Note: Check local 
code before adopting method. 

Henry H Demutnc Bronx, N.Y. 


NO RIGID CONNECTIONS should be 
made between light socket and ceiling. 
Dampen vibration by installing light 
socket on felt padding and using rubber- 
covered cord between light and conduit. 
Incandescent lamps usually break from 
vibration when no current is passing 
through them. If 15 or 20 volts is ap- 
plied to lamp the filament will warm 
up, reducing breakage. Before installing 
a large number of gaskets try rough- 
service bulbs. They may do trick. 
Frank Rapuaewian Millburn, N.J. 


Spring 


COIL SPRINGS make good support, as 
shown in sketch above. If lamp vibrates 
when suspended by spring, change 
weight or length of spring. Springs can 
be attached to both concrete and wood- 
en ceilings. Special lamps are not need- 
ed. 
Ira A Butcuer Cincinnati, Ohio 


MAKE SPRINGS of \%-in. wire, 4 in. 
long. Springs worked well for us on 
fixtures beneath our turbine foundation 
and on ceiling of our pump room. 
Vincent Strossa Glace Bay, N.S. 
(Continued on page 198) 
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Send for Betz 
Technical Paper 
#121, “How Filming 
Amines Prevent 
Steam and Return 


Line Corrosion.” 


ORROSION of steam and condensate 

return lines is a serious problem to 
most industrial plants. Such corrosion 
is caused by the presence of carbon 
dioxide and oxygen. Up to now, it has 
been the usual practice to neutralize 
the carbon dioxide. However, the high 
cost of this neutralization method has 
limited its application. And, no pro- 
tection against oxygen corrosion 
is assured. 
Betz Laboratories have developed a 
new advanced process for the preven- 


tion of return line corrosion employing 
octadecylamine. This material does not 
neutralize the carbon dioxide. Instead, 
the amine is adsorbed on the metal sur- 
face in a monomolecular non-wettable 
film which acts as a barrier between the 


* PATENT 2,460,259 


CANADIAN PATENT 461,238 


metal and the condensate, protecting 
against both oxygen and carbon dioxide 
attack. The monomolecular film does 
not increase in thickness with con- 
tinued treatment. 


Results? As high as 99 per cent reduc- 
tion in corrosion rate has been achieved. 
Maintenance and replacement costs on 
return line systems have been reduced 
to negligible amounts. 

Let a Betz Field Engineer show how 
you can cut costs in your plant with 
the use of filming amines. Write today! 
There’s no obligation of course. 
W. H. & L. D. BETZ, Gillingham 
and Worth Streets, Philadelphia 24, 
Pa. In Canada: BETZ Laboratories, 
Limited, Montreaf 1. 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT | 
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ARGUMENTS 


Here’s the place to unload your gripes to editors, manufacturers 


and fellow engineers 


STEVE ELONKA, Associate Editor 


HOOT, MON, 


| SEE A CONCAVE HEAD 


EVEN A SCOT CAN BE WRONG 


Gorrie says: 
OcH, wit KIND o° engineers are ye? 
Callin’ concave head a convex one. Man 
o’ man that’s affie bad, whan engineers 
dinna ken the difference atween a con- 
vex an’ a concave head. Bill Davis sure 
slippit up, an’ so did the editors. 
Funny thing. There are many engi- 
neers who cannot tell the difference be- 
tween a convex or concave head. They 
know what a plus and minus head are, 
and many talk of dished heads, but the 
convexing problem is in the concavity. 
You tell a head from the pressure side. 
Joun Gornie Richmond, Va. 


Editors say: 
OxKay mr. corrig. A kilty’s a skirt, but 


the Scots call it a kilty, which makes it 
that. 

‘What we call a convex head has the 
pressure on the concave side, as you 
say. What we call a concave head has 
the pressure on the convex side, as you 
say. You are right on both these counts 

But, we are not talking about where 
the pressure is. We are talking about 
the accepted name, in America (we 
don’t. know about Scotland). Except 
Gorrie, engineers over here call a head 
convex when it sticks out and concave 
when it curves in—both viewed from the 
outside. It's simply a matter of the 
name of a thing, as determined by the 
custom of the country. 

Swarn and Steve ELonKa 


Go Easy on That CO, 

I'D LIKE TO COMMENT on the article 
about relay protection for ac generators 
in April Power, p 94. Differential pro- 
tection for the stator and leads is a very 
good practice, and I believe it to be a 
rather new development, as I have not 
seen it except in plants built within the 
past five years. 

I disagree with the experts about 
having the differential relay set off the 
CO, system. My argument arises from 
a very recent experience where a fault 
occurred outside our generator stator, 
but within the protection range of the 
differential relays. In that case there 
was no need of the CO, system being 
discharged and making it necessary to 
spend time and effort cleaning it and 
drying out the generator. We had just 
disconnected the CO, system from the 
differential-relay hookup, so were able 
to get the machine back on the line in 
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a matter of minutes. As the fault was 
in the standby auxiliary transformer, 
the unit was put back to work while 
repairs were being made. 

If the CO, had been discharged, it 
would have taken a day or two to clear 
up. I believe the thermostats will be 
enough to discharge the CO, for a fire 
within the generator windings. 

Do you know of any case where a 
generator differential fault has occurred 
and it was best that the CO, was set off 
at the time of the fault? 

Damon L Suutts Bliss, Idaho 


Jim O'Connor's Answer: 

JUDGING BY my own experience, it isn’t 
usual to operate fire-extinguishing 
equipment by differential relays. The 
very aim of differential protection is to 
disconnect the generator from the sta- 
tion bus before the fire starts in the 
machine. In most large ac generators 
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the fire-extinguishing equipment is op- 
erated by thermostats buried in the 
stator windings. 

But recent findings of the AIEE Com- 
mittee on Generator Protection reveal 
some cases where differential relays 
have operated the _fire-extinguishing 
equipment. 

As I see it, you are on safe ground in 
using extended differential protection 
without the fire-extinguishing tripping. 


How About 
Copper Ferrules? 


Orrrators’ Notesook 41, May Power, 
shows copper ferrules used in enlarged 
tubesheet holes around boiler tubes 
We have two schools of thought there. 
One is for copper, the other for soft- 
iron ferrules. What's the answer? What 
are the dangers of galvanic action with 
copper? If there is the least seepage of 
alkaline water, what effect will it have 
on the copper? If there is least 
seepage at such a seal, will tubesheet 
or tube be affected and leak worse? 
I’m curious to know what reliable 
test data shows on these points. What do 
Power readers say who have run into 
this problem? Until I know definitely, 
I'll continue to use black-iron strips. 


A M Cox Pacific Grove, Cal. 


Eprror’s Note: J have used both copper 
and black iron for this purpose. Copper 
ferrules are manufactured by at least 
one leading firm. Copper ferrules are 
also used in boilers up to 200 psi on 
superheater and economizer plugs. 
What experience have you readers had? 

Steve ELonKA 


The Fine Points 
Of Tube Rolling 


IN OPERATORS’ NOTEBOOK 41, p 112, 
May Power, Steve Elonka shows in- 
side cutter used on bottom row tubes so 
they drop into firebox or to bottom of 
hrt boiler. This is fine, but why not use 
same method in all the rows? 

One trick is to get cutter back of 
seat. Another is to keep lengthening 
cutter out 14 in. at one end of each row 
so each row is shorter. Then tubes will 
not catch on stub ends. 

Copper ferrules have been used for 
a long time, but I believe difference in 
metal, plus chemical in water, might 
set up an electrolytic action. I prefer 
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Breech Lock Valves 


The Lunkenheimer body-bonnet Breech Lock valve follows the 
principle used in large guns, except that locking is not ac- 
complished by a thread wedging action. Rather, four series of 
three heavy annular lugs on the bonnet and in the body inter- 
mesh and lock the two parts together. Stress is evenly distrib- 
uted, and the full internal pressure is carried by the breech 
lugs. Pressure tightness is maintained by sealing the joint with 
a seal weld, which can be chipped out to release the bonnet, 
if necessary. 


The combination of lugs and seal weld possesses a strength 
and structural stability not attainable in any type of construc- 
tion that must depend upon some form of gasket for pressure- 
tightness. Also, a joint is virtually eliminated by the integral 
union of body and bonnet with a seal weld. Leakage is impos- 
sible, and maintenance never required. In effect, the Breech 
Lock with Seal Weld has all the advantages of the Strength 
Welded Bonnet design, plus the added advantage of easy 
disassembly and reassembly in the field. 


Write for your copy of “Lunkenheimer Cast Steels,” a brochure 
describing basic research in alloys for high-pressure, bigh- 
temperature valves. Address: The Lunkenheimer Company, 
Box 360A, Cincinnati 14, Ohio. 


VENTURI OR FULLWAY ENDS STEEL @®HrRON® BRONZE 

1500 Lbs. 

THE ONE NAME IN VALVES 
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More ARGUMENTS 


strap iron. If I had to use copper, I'd 
make joint much longer than Steve's. 

How about baffles? I mean vertical 
baffles of brick or cast iron. Your brick 
drops out of place when removing one 
or more tubes. If not placed back, baf- 
fle with no brick will get full effect of 
| heat. Another thing, your new tube may 
chop off some of fallen brick. Then it 
gets into new tube and if not noticed, 
it’s down in your blowoff valve. If brick 


breaks or falls apart, I always use 
plastic to fill space. 

Now % or % in. is OK on tube 
ends, but 3 in. is better. If tube does 
slip, you still have %4 in. on one end 
and 4% in. on the other. With %4 in., 
any slippage and you're out of luck. 
With 4% in., you may have job of trim- 
ming off ¥g in. or more on one end. 

Next watch some types of expanders. 
Their tapered rolls have a terrific shear- 
ing action against edge of tube hole if 
expanding and belling goes too far. 

When you use a power outfit, it’s 
much safer to have one man on each 
handle. If only one man for job, insert 
two fairly long pieces of pipe in the 
tubes on top of right-hand handle and 
below left-hand handle. When expander 
starts to grip, it develops a terrific 
back-hand torque that has been known 
to break a wrist, or knock the operator 
off his platform. 

E J Durr Aurora, Colo. 


Editor’s Note. Ed Duff did boiler main- 
tenance for one of the large boiler manu- 
facturers, and I agree with everything 
he says. But in a 2-page article packed 
with 18 sketches, there’s only so much 
room. No doubt you readers have fur- 
ther comments on this. Send them in. 
Steve ELoNKA 


The Wide Open Spaces 
Of Engineering 


I am 55 YEARS OLD, not considered too 
old as chief engineers go, and have 
been in the mechanical game since 1910. 
I started to serve my machinist’s ap- 
prenticeship in 1911 and took my first 
shift in 1922. Since that time I have 
seen a few changes. 

I was always a rather avid reader, 
and well recall some of the family 
arguments between my grandfather and 
my father (both were engineers, and 
good ones) about a lot of things. De- 
Forest was experimenting with a so- 
called vacuum tube that would do a 
lot of things in the field of wireless 
telegraphy, itself a miracle. 

The St. Louis World’s Fair was still 
rather fresh, and we had gone to view 
it. Many were the talks about the 
marvelous new idea, the big Diesel 
engine that lit up a whole building. I 
recall my father sitting up many winter 
nights, plotting innumerable curves 
and diagrams to give him a better un- 
derstanding of this new alternating cur- 
rent that was coming into use. 

“Truly,” I used to think, watching 
and listening, “This is the golden age 
of engineering; everything will be 
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thought out and found out by the time 
I get a plant.” In 40 years, I have 
learned the error in my youthful think- 
ing. The golden age is, and always has 
been, the future. 

Your Wonderful Opportunity. That 
is the thought I'd like to get across to 
the young fellow who is taking his first 
job as a fireman or oiler, or possibly 
even a wiper. He has his foot on the 
bottom rung of the ladder. He can 
climb a long way, and, if he is a real 
engineer, each step up will make his 
work a lot more satisfying. 

As far as I can see, none of us has 
reached the top of that ladder. Some of 
us have been able to climb high enough 
so our horizon is a little more distant. 
Yet between us and that horizon are 
approaching a lot of things that will 
prove both interesting and a challenge: 
utilization of atomic power, synthetic 
fuels, cold light, the gas turbine, etc. 

Each first appears as a dim speck on 
the horizon. As we get closer, the details 
begin to show up. Final’y we are up 
against a mountain, but by collective 
thought and planning we are ready to 
tackle it when we meet it. 

New Worlds to Conquer. When we 
have reached the top, we can pause and 
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think, “Well, it was tough, but we 
whipped it.” Then, after we have caught 
our breath and stand up to look around, 
we see, far away on the horizon, an- 
other little speck. Then we realize that 
beyond that little speck, which we 
know will prove another mountain, 
there are other little specks, but we 
have confidence that, as we reach them, 
we shall conquer them too. 

To wind up this rather lengthy mis- 
sive let me say that I really feel I know 
a lot of the boys who contribute to the 
pages of Power, and hope some day I 
can forward an idea or two that might 
prove of interest. 

Frank J Lannon Tucson, Ariz. 

Sup’t, U.S. Post Office, Court House 


Hot-Water-Heat Argument 


I HOPE too many readers won't follow 
Ardolino’s advice not to use automatic 
feed (May Power, p 120). We've gone 
a long way since the days of old- 
fashioned gravity systems. Today, hot- 
water heating systems are nearly all 
automatically controlled, and are often 
left unattended for long periods. 

With nobody around, any alarm is 
useless. For utmost safety in conjunc- 
tion with automatic operation, a low- 
water cutoff switch is better than an 
alarm. A high-water cutoff should not 
be needed if the relief valve isn’t set 
higher than safe operating pressure. 
For cast-iron boilers and radiators this 
is usually 30 psi. 

If entire system is above ground and 
exposed, any leak is easy to find. If 
part of system is hidden (as with un- 
derground piping, panel heating, etc), 
an occasional glance at a simple water 
meter installed in feed line will show 
if system is losing water. In any event, 
keep that automatic feed running! You 
may save a boiler. 

Ardolino’s statements that an open 
expansion tank should be “located above 
the highest radiator,” and that closed 
(expansion) tanks can be placed at a 
low elevation, are misleading. An open 
tank should be located 3 ft or more 
above highest point of the system. With 
an overhead system, radiators are be- 
low the mains. 

In a forced-circulation closed system, 
location of tank depends entirely on 
individual hookup. For instance, tank 
niust be above highest point if system is 
an overhead one, or one where all 
radiators are on same level or below 
boiler, with main lines running along 
or below floor. 

A Cannon Lawrence Harbor, N. J. 
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“Tycol Aturbrio Oils 
have high oxidation resistance... 
cut turbine shut-downs’’ 


Tycol Aturbrio Oils are unexcelled for long turbine 
life. They provide resistance to oxidation and 
protect against corrosion. 
Further, Aturbrio Oils have excellent demulsibility 
properties. Turbine Operators using Aturbrio report minimum 
wear ... utmost turbine efficiency . . . greatly 
j Boston * Charlotte, N. C. * Pittsburgh 
decreased maintenance costs. Philadelphia * Chicago * Detroit 
Tulsa + Cleveland * San Francisco 
For complete information, call or write ; 


the nearest Tide Water Associated Office. 


YORK 
SEND FOR A FREE COPY OF ‘’TIDE WATER ASSOCIATED LUBRICANIA”’ 


POWER * AUGUST 1951 


2 
\ 
| 
3 
at 
4 
associater 
. 
141 


ROUND SHARP EDGE so it’s safe when 
assembled in machine. You can file round 
but first slow lathe to slower speed 


PLACE BETWEEN CENTERS with sling so insulation isn’t damaged. Make sure shaft AN IMPORTANT JOB 


centers are clean and lathe centers lubricated. Place so commutator is at tail- 
stock end and tool feeds against headstock. Grind tool pointed and stone smooth 


Clean centers in shaft ends, place arma- 
ture between lathe centers, with commu- 
tator at tailstock end 


Grind tool to V-point, rounding tip 
slightly by hand with grinding stone. 
Grind top flat, no rake 


Set speed so commutator travels about 
300 ft per min; 1200 divided by commu- 
tator diameter (inches) gives rpm for this job 


Set machine to finest power feed you 
have. That's usually 40 threads per in. 


Take a light cut, just deep enough to 
barely clean up surface. If needed, take 
a second cut 


For bright finish, polish commutator with 
fine sandpaper or grinding cloth. NEVER 
USE EMERY. Then blow grit off with air 


FIND LOWEST SPOT on commutator by running in feed so tool touches paper held 
against low area. Note depth on graduated crossfeed. Take cut to almost this depth. 
Then take final cut to clean up surface. Polish with fine abrasive paper or cloth 
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A STEAM TRAP MECHANISM 
GOOD FOR 900°F, 950 PSIG 


«will last a long time on low and medium pressures 


THESE ARMSTRONG 
, Usens KNOW 


THE valve and seat in every Armstrong Inverted 
Bucket Steam Trap are chrome steel — hardened, 
ground and lapped to a steam-tight fit. The valve lever | 
- : assembly and the bucket are corrosion resistant 18-8 i 
“TRAPS OPERATE 4 TO 5 YEARS WITHOUT stainless. You get the same design, workmanship and 
REPAIRS.” ... Weymouth Art Leather Co., 


South Braintree, Mass. materials whether you order traps for a low pressure 


heating application or for a high pressure power 
plant application. In other words, you get the longest- 
lasting, most trouble-free trap that money can buy at no 
premium in price. If you think you'd like that, call 
your nearby Armstrong Representative for the traps 
you need now. 


ARMSTRONG MACHINE WORKS 
812 Maple Street e Three Rivers, Michigan 
“SO% LESS TRAP since in- 


stalling A “al 


gs on low pi vacuum 
return heating system.” ... John Deere FACTS, FIGURES, PRICES 
° orks, lowe. 


and complete data on trap sizing 
are contained in the 36-page 
STEAM TRAP BOOK. Send for your 
copy. 


STEAM TRAPS 
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diameter 


Short. 
arm”) 
$ orm ---& § 


LEVER 


With the pull on long arm, and the load 
on short arm, multiplication factor is the 
long arm divided by the short arm 


Oriver 


Driven 
diameter 


PULLEY 


Factor is the diameter of driven pulley 
divided by the diameter of the driver 


T teeth Train 
teeth Driver 
| 
Oriver = 


Driven 


Factor is number teeth on driven gear 
divided by number teeth on driver. For 
gear train apply this rule to each mesh- 
ing pair. Factor for whole train (right) is 
product factors of all the pairs 


Single thread 


NE 


Double thread 


Factor is the number of teeth on gear in 
case of single threaded worm. For dou- 
ble thread divide this factor by 2. For 
triple thread divide it by 3 
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Force Multipliers — | 


® HERE ARE some common ways to 
multiply force: Under each sketch you 
find the multiplication factor, neglecting 
friction. 

For example, force-multiplication 
factor for a lever is the length of the 
long (input) arm divided by the length 
of the short (output) arm. If you pull 
3 ft from the fulcrum, and the load is 
1 ft from the fulcrum, you can lift three 
times the amount you pull. 

In the usual case of a lever and cer- 
tain other devices pictured, friction 
would waste only a small percentage of 
the applied energy. At the other ex- 
treme, friction might use up more than 
half the power in the case of a wedge 
or a screw jack. Of course the actual 
percentage wasted will depend on lubri- 
cation and many other factors. 

It’s easy to figure force multiplication 
factor for any special case if you re- 
member that (neglecting friction) the 
work you get out of any such machine 
equals the work you put in. 

That’s another way of saying what 
you lose in distance you can make up 
in force. In every device that multiplies 
force the applied force must move a 
greater distance than the delivered 
load. The force multiplication factor is 
merely the movement of the applied 
force divided by the movement of the 
load. 

In short, if you have to push the 
handle 4 in. to lift the load 1 in., the 
machine will then multiply force by 
four. 

Where the motion is continuous and 
rotary, you can substitute torque for 
force and rpm for speed. Thus, in pulley 
or gear drive, if the driving shaft ro- 
tates four times as fast as the driven 
shaft, the delivered torque will be four 
times the input torque. 

In the case of the wom and gear 
wheel, couat how many times the worm 
must rotate to cause one complete rota- 
tion of the wheel. That number is the 
multiplication factor. 

More next month. 
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Pull Rope 
Pull 
eight Weight 


INCLINED PLANE 


See how many inches the object moves in 
the direction of applied pull for each 
inch of rise. Former is the multiplication 
factor. Usually pull is applied (as pic- 
tured) in the slant direction—the most 
effective. Scheme pictured at right (often 
used in handling barrels and heavy pipe) 
gives a factor double that for direct push 
or pull 


lever arm inches > 


7 threads 
per inch- 


Factor=6.28xLxT 


SCREW JACK 


Factor is distance hand moves to raise 
the screw one inch. This is 2 * 3.14 = 
6.28 times the lever arm multiplied by 
the number of threads per inch. But be- 
ware of very high friction (see the text) 


force 
output 


/ 


7] th 


{ 
~ ~Length-- 


Factor is distance wedge advances for 
every inch of additional separation of 
the parts being wedged. This equals 
the length of wedge, divided by width 
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3) / miles of tubes for new smelter 
2 in Chile. 


Sketch from photographs of current 
construction of new smelter 

at Chuquicamata Mine of 

Chile Exploration Co. 


The new sulphide ore reduction plant 
of the Chile Exploration Co. at Chu- 
quicamata, Chile, is an example of the 
wide range of factors and conditions 
that influence tube ailoy selection. 
Condensers, evaporators and feed 
water heaters are all involved, in 
addition to more than 5 miles of in- 
strument air piping. 


CONDENSERS — The brackish, alkaline cool- 
ing water available in Chuquicamata dic- 
tated the use of Ambraloy 927, Anaconda’s 
Arsenical Aluminum Brass, as the practical 
condenser tube alloy. 132,000 feet are being 
installed. 


Evaporators — To supply boiler make-up 
water, distilled from the same supply as 
the condenser cooling water, 7,364 feet of 
ANaconpA Cupro-Nickel 712 (20% nickel) 
tubes are being used. 


FEED WATER HEATERS for the distilled boiler 
make-up water are using 11,000 feet of 
AnaconbA Arsenical Admiralty 439 Tubes. 


INSTRUMENT AIR PIPING is made of 28,000 
feet of ANaconpA Red Brass Tubing in 
view of the presence of sulphurous gases 
created by smelting copper ore. 


AnacondA Ambraloy 927 
Tubes (U.S. Patent No 


Whatever the conditions under which your condensers or heat exchangers 2,003,685) being installed 

operate, they have most likely been encountered in the experience of our Wheeler Wile. Ce 
Technical Department engineers. The services of our Technical Department for Chile Exploration 

are freely available to you. Just write to The American Brass Co., Waterbury esiedidteiean aati 


20,Conn.In Canada: Anaconda American Brass Ltd., New Toronto, Ont. s2 33,000 ft. of tubes. 


For efficient heat transfer 


ANACONDA conotnsee ruses 
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In San Pedro, Mike 
packed his sea bag and | 
left the SS Heliopolis 


Marmaduke 


Pulls a Fast One 


> I cer nomesick for a ship about 
this time of year and find myself wan- 
dering along the water front every 
chance I have. And once I hit the docks 
along South St, it’s only a few blocks 
to Maiden Lane. That’s the home of 
Marine Engineers Beneficial Associa- 
tion’s Local No. 33. 

“We're having a meeting downstairs 
pretty soon,” said good-natured Busi- 
ness Manager Earl King. “Why don’t 
you come down and meet some of your 
old shipmates?” 

“Good deal,” I answered. “Let's go 

The hall was packed with hundreds 
of marine engineers. But you couldn't 
walls for tobacco smoke. Earl 
King rapped for order. “Is there any 


see the 
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unfinished business before the house?” 
he asked. 

“BILGEWATER ON UNFINISHED 
BUSINESS,” roared a familiar foghorn 
voice from the rear. “I’LL TELL YOU 
ABOUT BUSINESS I FINISHED FOR 
GOOD.” 

Did your ship ever throw a propeller 
blade while racing full speed across the 
Atlantic? Well—that’s the effect that 
blast had on the audience. Marmaduke 
Surfaceblow had the floor, and I mean 
all six feet four inches of him. We 
craned our necks toward that thunder. 

“Stop the engines,” croaked a burly 
But Earl King had 
a broad grin on his face. He had run 
into Marmaduke before. And he knew 


mariner next to me. 


for sure when he was licked for good. 

“Looks like we'll now hear brother 
Surfaceblow, marine and _ stationary 
engineer extraordinary,” announced 
King, “whether we want to or not.” 

“AHOY, SURFACEBLOW,” yelled 
everyone in unison, hurling their voices 
strong and loud against the rafters. 

General MacArthur might have had 
his day, but this was Marmaduke’s hour. 
Through the smoke we made out our 
hero, plowing his way majestically to 
the platform. The old gray bowler was 
down at the bow and Marmy wobbled 
only a little, like a square rigger rolling 
with a heavy ground swell. It was easy 
to see brother members had taken him 
in tow to the Bent Propeller Bar. He 
was loaded well below his Plimsoll 
mark with liquid cargo. 

Marmaduke faced his audience and 
plopped down on the desk. He leisurely 
took a drag on his cigar stub and blew 
a Ringelmann No. 4 cloud of smoke 
toward the overhead. Then he anchored 
his mudhooks in the armpits of his 
checked vest. All eyes were on Marmy 
as he blasted away. 

“Back in 1916 I was on the beach in 
Seattle. So I shipped as water tender 
on the intercoastal ship SS Heliopolis, 
tdget back to Boston. The chief promised 
me the second engineer’s berth on the 
East coast. The Heliopolis was a turbine 
gear-reduction job with watertube boil- 
ers. She spent a lot of time in West 
coast ports. Port watches were eight 
hours straight, with one water tender 
running the plant on each watch. The 
engineers, oilers and firemen were on 
day work in port, doing maintenance. 

“One water tender was Mike Bran- 
nigan, a tough old two-fisted Irishman 
from the Auld Saud. He had been tend- 
ing water for so long he finally turned 
sour. Like many old-timers, he believed 
he knew all the tricks and that everyone 
was out to foul him up. So he walked 
around with a chip on his shoulder. 
He didn’t like my looks and let it be 
known he'd run me off the ship. 

“Mike had the 8 to 4 in port, and I 
took over from him on the 4 to 12. First 
time I changed over the big twin-suction 
fuel-oil strainer I almost got an oil bath. 
Mike had loosened the clean strainer’s 
cover. Next watch, when longshoremen 
needed more steam on deck, I lit off an 
extra burner. This time Mike left the 
tips out of the spare burners and TI had 
a bad flare back. 

“I didn’t say a word to anyone. Two 
can play that game, but it takes skul- 
duggery and headwork. After that, I 
gave everything the eagle eye on tak- 
ing over. Nothing more happened, but 
I found plenty wrong. 

“This is the sweetest-running boat 
(Continued on page 208) 
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Case ? 


VERY so often a steam locomotive makes news by 
going to the rescue of a plant where the steam system gave out at a critical time. 
This is one answer to continued steam production pending repairs... and 
undoubtedly an expensive one. Simplest—and most economical—is to use the Nalco 
System and eliminate the chances of boiler down time due to faulty water treatment. 
Nalco chemicals and services aim at water treatment results from raw water 
intake to condensate hot well . . . And the thousands of plants now using the 
Nalco System testify to the accuracy of this aim during the past twenty-six years. 
Whether your plant is large or small; your water problems scale, corrosion, 
carry-over—or just plain high cost—unless you have a locomotive handy for emer- 
gencies, better check with Nalco today. No obligation... and an excellent chance 
for permanent water treatment security. 
P.S. More steam locomotives use Nalco-treated water than any other kind 
. .. Perhaps the reason why locomotives can be of help in plant emergencies! 


-NATIONAL ALUMINATE CORPORATION 


6222 West 66th Place * Chicago 38, Illinois 
Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario, Canada 


THE 


SYSTEM ... Serving Industry through Practical Applied Science 
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How to plan 


In practically all industries meters are employed ex- 
tensively to compute automatically and accurately the 
amount of flow. Fluids measured may be liquid, gas, or 
vapor (water, oil, gasoline, fuel gas, steam). Metering 
is also required in the preparation of beverages, syrups, 
and other food products, and of various chemicals, to 
mention only a few processed fluids. 


Many types of meters are available to perform specific 
functions, such as indicating, totalizing, recording, or any 
combination. These diagrams show the basic piping hook- 
ups for several of the more commonly used meters. For 
the meter best-suited to your particular service, you can 
obtain specific recommendations from one of the several 
manufacturers of each type of meter. 


Valve recommendations include bronze; for ordinary 
service, and stainless steel where corrosive liquids are 
handled. Jenkins Valves made of All-Iron are also avail- 
able where desired. 


Jenkins Fig. 106-A Bronze Globe is especially suited for 
shut-off service as recommended in these hookups. The 
composition dise provides vapor-tight closure, and when 
required, can be renewed to restore valve to original 
efficiency. 


Consultation with aceredited piping engineers and con- 
tractors is recommended when planning any major piping 
installations. 


A CHOICE OF OVER 500 VALVES 


To save time, to simplify planning, to get all the advan- 
tages of Jenkins specialized valve engineering experience, 
select all the valves you need from Jenkins Catalog. It's 
your best assurance of lowest cost in the long run. Jenkins 
Bros., 100 Park Ave., New York 17: Jenkins Bros., Ltd.. 
Montreal. Sold through leading Industrial Distributors 
everywhere, 


JENKINS PRACTICAL PIPING LAYOUTS 


CONNECTIONS FOR COMMONLY USED 
TYPES OF METERS 


The Orifice Type is used, generally. to indicate, 
totalize and record moderate quantities of liquids, 
gases, or vapors. The orifice plate is the basic 
principle on many boiler meters and boiler com- 
bustion control mechanisms. 


The Venturi Type meter also indicates. totalizes 
and records. It is frequently used in large lines, 
such as on condenser water supply units in power 
stations, water pumping stations, and sewage 
plants. 


The Area Flow Type or Rotameter is for indicat- 
ing, principally, in lines carrying liquids in mod- 
erate quantities, 


The Displacement Meter, which usually totalizes 
only, is representative of the type used to measure 
the water supply from city mains to buildings. It 
is also employed extensively for oils, gasolines, 
and other liquids. Meter illustrated is fitted with 
a bypass for private installation exclusively. (The 
check valve shown prevents back flow and nega- 
tive reading, and is installed only where local 
codes require this precaution. ) 
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Composition Disc 
BRONZE 
GLOBE VALVE 
150 Ibs. Steam 
300 Ibs. O.W.G. 
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BY-PASSINOT PERMITTED BY 
MUNICIPALITIES OR WATER 
COMPANIES) 


WIDE RANGE ELECTRIC 
FLOW METER INSTALLATION 


Tap 
ORIFICE PLATE 


LOW PRESSURE 
TAP 


CONNECTIONS 
FOR COMMONLY USED 
TYPES OF METERS 


ELECTRIC FLOW Ry 
METER INSTALLAT!ON 
ORIFICE PLATE 


A LOW PRESSURE TAP 


VALVE RECOMMENDATIONS Diagram by Huxley Madeheim 
For details of valves to suit varying Consulting Engineer : 
conditions see Jenkins Catalog. 


JENKINS VALVES JENKINS VALVES 
.| Bronze Stainless Service te 
106-A 1308 Globe | Orifice Tap Shutoff 
106-A 1308 Globe | Meter Body Shutoff 
741-G 1308 Globe | Equalizing Line 
Globe | Drain & Blow Down 


Bronze Stainless Service 
AREA FLOW 106-A 1308 Globe | Meter Shutoff 
METER i 47-U 1302 Gate [By-Pass 


| 
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ORIFICE 
METER 
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106-A 1308 
47-U 1302 Gate | Main Shutoff for Meter 


| 


47-U 1302 =Gate | Meter Shutoff 
DISPLACE 92 1328 Check | Anti Back Flow 
108-A 1310 Angle | Piezometer Tap Shutoff MENT e < 106-A 1308 Globe I Test Connection 


108-A 1310 Angle METER a7-U 1302 Gate By-Pass 


74.-G 1308 Globe | Equalizer 1302 Gate |Tell Tale Drip | 
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Illustrating the proved 3-point formula is I Kl 
for trouble-free, time-defying hookups 


Use the right type valve for the service LOOK FOR THE DIAMOND MARK 2 


Place valves correctly in the line 
Choose Jenkins for lifetime economy MARK 
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Airline 


C Known length below floor 


pressure gage 


Motor 


Ovschorge 
pressure gage 
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Airline 


Floor level 


A 
- water leve/ 
before pumping 
(static level) 


Pump column 


wers 
casing 
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Woter /eve/ 
while pumping 


+-Pump bow/s 


Testing Wells and Well 
Pumps in the Field 


A, water level before start of pumping 


B, water level while pumping 


B-A, amount water is lowered by pumping 


Specific capacity 


C, air line of known length in ft, part of system for measuring water level. Air 
pumped into air line through a tire valve stem, with a hand pump, reaches its 
maximum stable pressure when all water is displaced through bottom, open 


end, of air line. 


One psi of air pressure displaces 2.31 ft of water; then from known length 


of air line: 


Distance from floor line to well-water level 


FH, Field head, ft 


Water horsepower 
Brake horsepower 


Motor horsepower 


GPM 


Drawdown 


discharge-pressure psig 2.31 


well-water level. ft 


FH GPM 
39060 


Motor horsepower 


Motor kw input 
0.746 


static level 


pumping level 


drawdown 


C — 2.3) 


motor efliciency 


Pump field efficiency 


Wire-to-water efficiency 


Water horsepower 
Brake horsepower 


Water horsepower 
Motor horsepower 


POWER 


This measures performance of well (not pump), gpm per ft. 


. 


air-line psig 


elevation of discharge- 
pressure gage above floor, ft + distance below floor to 


John B Murphy, Philadelphia, Pa. 
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SANTOPHEN 45 has been used in the cooling tower 
at the John F. Queeny Plant of Monsanto Chemical 
Company for more than two years. It has been proved 
highly effective here and in other cooling towers 
with capacities up to 600,000 gallons. 


SERVING INDUSTRY 
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SERVES 


MANKIND 


DISTRICT SALES 
OFFICES: Birmingham, 
Boston, Charlotte, 
Chicago, Cincinnati, 
Cleveland, Detroit, 
Houston, Los Angeles, 
New York, Philadel- 
phia, Portland, Ore., 
San Francisco, Seattle. 
In Canada, Monsanto 
(Canada) Ltd., 


a 
; cin, 
bien 
Santophen 45, a new Monsanto chemical, i8 
: available now in quantities you need to con- 
: q trol pacterial and algal slime in cooling water. 
It is particularly effective cooling waters 
acidified to pH 5.5 to 6.5. 2 
With effective Santophen 45 readily available, A 
a your supplies and gives you effective control 
ans over 4 wide range of microorganisms: 
quotation® and technical information on 
ore Santophen AD5, contact the nearest Monsanto j 
1700 South Second Street, St. Louis 4, Mo. 
HICH 


New York City Gets Emergency Water Supply 
Six 14,000-gpm, vertical, close-coupled, Peerless turbine pumps, largest of their type 
in the world, can discharge 20 mgd from Hudson River against 600-ft head, if 
needed, into City’s water system. They are driven by individual 2500-hp, 900-rpm 


General Electric Co synchronous motors. 


The motor and pump weigh 27 tons 


Steel Mills Plead for Scrap 


Suppries of heavy industrial iron 
and steel scrap are dangerously low. 
Several steel companies right now op- 
erate from inventories that carry less 
than two weeks’ supply as against the 
60-day level considered safe. All in all 
the situation is rapidly becoming a mat- 
ter of national concern. 

Where does general industry fit into 
this picture? Actually, front and cen- 
ter. In 1950, the steel industry pur- 
chased 29,500,000 tons of scrap from 
general industry. It is this supply of 
scrap that has fallen way off from the 
expected. When you realize that more 
than 1% billion tons of steel are now 
in use in the USA, you begin to see that 
even a very conservative replacement 
program should bring back consider- 
able scrap tonnage. Yet this year re- 
turns are not reaching the mills in 
quantity enough for peak production. 

Oddly enough the most desirable kind 
of scrap, the premium heavy melting 
grades, come from obsolete, broken-up 
or discarded industrial equipment like 
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boiler plate, engines, and other heavy 
machinery. Every plant has some of 
this class of scrap called dormant scrap. 
Just how much the average industrial 
has lying around the plant can be 
gaged by checking back into World 
War II's scrap-drive history. In one 
instance, Eastman-Kodak Co, 88 car- 
loads of dormant scrap were found in 
the company’s various plants within a 
3-month period. As a result of this 
experience Eastman has established a 
set procedure for removing obsolete or 
unwanted equipment from inventory on 
a regular basis. 

Steel production in 1950, the highest 
in history, reached 96,700,000 tons. 
During the first quarter of 1951 steel 
production was at a rate of 104,00),000 
tons. By the end of the year it is ex- 
pected to get up around 107,000,000 
tons and by the close of 1952 total 
annual capacity should reach 117,500,- 
000 tons. 

For peak production, scrap tonnage 
should keep hand in hand with this 
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rise in output. The 1950 tonnage of 
29,500,000 gross tons should go to 32.- 
500,000 for 1951 and as high as 35,500,- 
000 in 1952 to maintain the desired 
peak. 

Over 80% of the scrap consumed last 
year went into open-hearth furnaces. 
They produce roughly 90% of the in- 
dustry’s steel output. The charge nor- 
mally going into the open hearth 
amounts to about 50% scrap and 50% 
pig iron. 

It is possible to produce steel with 
100% pig iron, but output per hour 
drops way off. Steel scrap has already 
been refined once. So its use again in 
an open-hearth furnace cuts down the 
time needed to make new steel since 
almost half of the charge is refired. 

What’s more, scrap serves still an- 
other function. It takes about 4 tons of 
coal, iron ore, limestone, and other raw 
materials to make one ton of pig iron. 
Each ton of scrap used in place of a 
ton of pig iron saves 4 tons of raw 
materials. 

A big burst of enthusiasm may save 
the steel-production rate right now but 
the problem will be continuous. In less 
than two years the steel industry in the 
United States will have added more ca- 
pacity than the entire steel capacity of 
Great Britain. This increase will cause 
an additional continuous demand for 
scrap. If the country is to make the 
most of the available steel capacity all 
industry will have to cooperate. That 
means making every steel user aware 
of the role he plays. 


Hydro Units for 
Old Hickory Plant 


A contract for four 35,000-hp adjustable- 
blade hydraulic turbines has been awarded 
by the U.S. Corps of Engineers to the 
Baldwin-Lima-Hamilton Corp at a cost of 
about $4,000,000. In physical size these 
turbines rank among the largest in this 
country and will be installed in Old 

tate on page 214) 


. of the power field, see the items 
on page 214. Also, the Coming Events 
for this issue appear on page 214, Ap- 
pointments are on page 216. 
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Carbon, Alloy and Stainless steel tubes are defined under CMP regulations as 
“controlled materials”. As such, they are critical materials. Not being a 
mind reader, “Mr. Tubes”—your B&W Tube Company representa- 
tive—needs a close look at the following facts in order to 
supply the available tubing most economically suited to 
your requirements, 


All related CMP author- 2 Any acceptable alter- 
izations and government nates in type, finish, com- 


contract numbers. 0 position, and size. 


3 A brief, informative de- va 4 A description of the 
scription of your intended 4 Z end-use, exact as to prod- 
[us uct and its service. 


THE BABCOCK & WILCOX TUBE COMPANY 
| Executive Offices: Beaver Falls, Pa. 


General Offices and Plants 
Beaver Falls, Pa.—Secmiess Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio—Welded Carbon Stee! Tubing 
Soles Offices: Beaver Falls, Pa. * Boston 16, Mass. * Chicago 3, Ill. 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich. 

Houston 2, Texas . los Angeles 15, Calif. . New York 16, N. Y. 
Philadelphia 2, Pa. * St. Lovis 1, Mo. * Son Francisco 3, Calif. 
Syrocuse 2, N. Y. . Toronto, Ontario . Tulsa 3, Oklo. 
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TECHNICAL BRIEFS 


latest engineering developments for busy power men 


11 digests for you on: 


ELECTRICAL INSULATION 
FUELS AND FIRING 

ELECTRICAL CONTROLS 
WATER TREATMENT 
PIPING AND TUBING 
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Months of test 


Electrical Insulation 


APPLICATION OF CLass-H INSULATION 
ro TrRANsrorMers, by Melvin L Man- 
ning, Pennsylvania Transformer Co. 
Thermal endurance of insulating ma- 
terial is a major limitation of electrical 
equipment. For reasonable life, this 
equipment is designed to keep its maxi- 
mum operating temperature within the 
thermal limits of the insulating material. 
Both industrial and utility engineers 
have long awaited an ideal dry-type 
transformer whose insulation would 
have a balance of properties—heat 
stability, good electrical properties, high 
moisture repellency, fire and explosion 
resistance. Class-H insulation, now in 
volume production, comes closest to 
these objectives. This paper reviews the 
kinds of Class-H insulating material re- 
cently developed and the evaluation of 
its use in transformers. 

This insulation may consist of in- 
organic materials, such as glass, porce- 
lain, mica and asbestos, bonded or 
impregnated by silicone resins or rub- 
bers or by the fluorocarbons. The 
difference compared with Class-B in- 
sulation lies in the resins and varnishes 
used as the bonds and impregnants. 


154 


1 Because expected loadings will increase oil changes, com- 
parison tests are run for conventional and inhibited oils 


Exposed to air, Class-H insulation has 
about 100 C temperature advantage. 

Uppermost question on the new in- 
sulating material as it applies to trans- 
formers is the selection of a “hottest 
spot” temperature and also evaluation 
of its dielectric properties. The author 
discusses several methods for their 
determination. 

Cost of Class-H silicone insulation 
runs about 20% more at present than 
organic phenolic varnish bonded in- 
sulation. But reductions in cost are 
being made continually, and as the use 
of silicones increases the cost will prob- 
ably decrease accordingly. Costs of 
Class B and Class A insulated wire are 


now similar. ATEE paper No. 51-264. 


FoR TRANSFORMERS, by 
Herman Halperin and H A Adler, Com- 
monwealth Edison Co. Tnsulating oil 
plavs an important role in the operation 
of electric-utility equipment, but its 
cost represents only a minor portion of 
the total investment in equipment. For 
instance. for each kw of generating ca- 


Directions for ordering papers 
are given on page 156 
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Months of test 


Limits of serviceability for transformer insulating oil, horizon- 
tal lines, show relative inhibited oil life for new, old units 


pacity in the authors’ system they use 
only 2.4 gal of insulating oil, not count- 
ing oil in cable systems. Cost of oil in 
transformers, circuit breakers and reg- 
ulators amounts to only about 2% of 
total installed for other equipment. 
But because this oil is so important 
to the performance of relatively ex- 
pensive equipment, continued efforts 
have been made over the years to im- 
prove the oil. It is estimated that with 
the 1930 loading, average oil life was 
10-15 years in unprotected transform- 
ers (those where air is in direct contact 
with oil in the transformers). It was 
further noted that when change of oil 
was needed, because of deterioration in 
service, life of the replacement oil 
was much shorter; sometimes only half 


‘as long as the original oil. This was due 


probaby to residual deterioration prod- 
ucts in the installation, which could 
not be removed when oil was replaced. 

So when inhibited oils became avail- 
able in 1946 for transformer service 
there was considerable interest in their 
application and performance possibili- 
ties. The feeling existed that some in- 
hibited oils would deteriorate rapidly 
once the inhibitor had been expended. 
Fig. 1 and 2 bear this out. Yet this is 
no reason for concern now since the oil 
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Mr. Insulation says: 
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will be never ending.” 


Here are two important reasons why it will 
pay you to let Johns-Manville serve as your 
insulation headquarters: 


~ YOU GET THE RIGHT MATERIALS — 
Regardless of the service conditions on your job, 
Johns-Manville has an insulation that fits the 
need. That’s because Johns-Manville manufac- 
tures a wide variety of insulations of asbestos and 
other selected raw materials—for service from 
400F below zero to 3000F above. Johns-Manville 
offers this complete line because industry re- 
quires many types of insulations and because no 
one material can properly serve as a jack-of-all 
trades for use on all jobs. 


Johns-Manville 
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“Start 6ut with the right materials | | 
properly applied...and dividends 
from your insulation investment 


©) 


YOU GET THE RIGHT APPLICATION— 
Insulations serve at top efficiency only when 
properly applied. J-M Insulation Contract Firms 
have men with generations of insulation experi- 
ence and training in Johns-Manville application 
methods. The way they engineer your job is your 
assurance that your insulation investment will 
pay a high return through the years. 


Why not call on insulation headquarters for 
engineering advice about your insulation work. 
J-M Insulation Engineers are available to help 
select the right insulation for your par- 
ticular service conditions. Write Johns- 
Manville, Box 290, New York 16, N.Y. 
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is not allowed to remain in transformers 
to this stage of deterioration. 

The authors discuss various tests to 
which the inhibited oil has been placed 
and experiences resulting from its use. 
Data in the tables and figures given by 
the authors support the feeling that life 
of the inhibited oil is twice that of con- 
ventional oil in old transformers and 
three times that in new transformers. 
AIEE paper. No. 51-208. 


Fuels and Firing 


Metnops or Repucinc Dust Emission 
From A SPREADER-STOKER-F BorLer 
Furnace, by W C Holton and R B 
Engdahl, Battelle Memorial Institute. 
Because of the spreader stoker’s ad- 
vantages—an ability to burn coal of a 
wide range of size and type, quick re- 
sponse to load changes, relatively light 
maintenance—its use has _ increased 
greatly in the past few years. At the 
same time, though, that spreader-stoker 
installations have become commoner, 
more attention has been paid to the 
subject of air pollution and its control. 
Public demands for smoke abatement 
and dust nuisance, no matter what the 
source, have been directed frequently 
toward fuel-burning devices like the 
spreader stoker. 

Little actual information has been 
available on the amount and method of 
reducing carryover spreader- 
stoker-fired boilers. To get this informa- 
tion, a special research committee was 
formed in 1948 by a number of leading 
stoker manufacturers. And a number of 
tests were run at the Brown-Lite-Chapin 
Division of General Motors Corp in 
Elyria, Ohio. 

The following factors were inves- 
tigated. (1) over-fire air and cinder 
reinjection, singly or combined (2) 
over-fire air percentage (3) steam jet 
(4) steam air jet (5) location of steam 
jet (6) partial and total reinjection (7) 
coal size. 

The authors describe the test plan, 
the apparatus involved, and show a 
sectional drawing of the boiler under 
test; the procedure, and the calculations 
involved, as well as the test results. 

The most significant results are: (1) 
Jet turbulence, whether from steam or 
air, is needed to give the low smoke 
densities required by municipal ordi- 
nances. Further, over-fire jets reduce 
carbon loss and dust emission from the 
furnace. (2) Reinjection of cinder from 
boiler hoppers decreases carbon loss 
2.3 to 4.1 percentage points, but it in- 
creases dust loading from 20 to 40%. 
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Returning all collected cinder from 
both boiler and collector hoppers gave 
a further decrease in carbon loss of 2.1 
to 2.8 percentage points, but, again, at 
an expense in increase of dust loading 
of 125 to 155%. (3) Use of coal con- 
taining a small percentage of —'%-in. 
particles gave lower values of carbon 
loss and dust loading at the furnace 
outlet than were found with finer coals, 
but in no case was the dust loading at 
the boiler outlet reduced enough by 
burning double-screened coal to allow 
the plant to meet a proposed smoke 
ordinance without a dust collector. 
ASME paper No. 51-SA-20. 


PatteRN FoR Sounp Fuet Procure- 
MENT, by Marshall Pease Jr and R J 
Brandon, Detroit Edison Co. The com- 
bined studies of a production depart- 
ment load committee and the controller's 
office produce accurate predictions of 
coal requirements for any given year of 
the company’s plant operations. This 
prediction is divided into needs of all 
individual power plants and central- 
heating plants. It determines quantity 
and quality for plants whose specific 
fuels vary with type of equipment. As an 
indication of the accuracy of prediction 
in the Detroit area, which has a high 
industrial load, early estimates of an- 
nual coal consumption usually result, 
at the end of the year, within 4 or 5% 
of the original plan. 

At any time, the coal-supply factor 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts comes from 
one of the following sources unless 
otherwise stated. Order complete paper 
from source, not from Power. 

Midwest Power Conference, Sherman 
Hotel, Chicago, Ill. April 2-5, 1951. 
Identified by initials MW P. Obtainable 
in proceedings. Inquire R A Budenhol- 
zer, Illinois Institute of Technology, 
3300 Federal St, Chicago 16, Ill. 

American Society of Mechanical En- 
gineers, annual meeting, Statler Hotel, 
New York City, Nov 26-Dec 1, 1956, 
semiannual meeting, Royal York Hotel, 
Toronto, Ont., Can. June 11-15, 1951. 
Identified by initials ASME and ob- 
tainable through ASME, 29 W 39th St, 
New York 18, N.Y. 

American Institute of Electrical En- 
gineers, summer general meeting, Royal 
York Hotel, Toronto, Ont., Can. June 
25-29, 1951. Identified by initials AIEE 
and obtainable through AIEE, 29 W 
39th St, New York 18, N.Y. 
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Begins on page 154 


must be made secure. This is particu- 
larly true in utility fuel. There are 
always extreme quantities of so-called 
“bargain” coal available during the 
buyer’s market and they must be con- 
sidered only as a means of averaging 
down over-all price, rather than as a 
steady and dependable supply source. 
Mich. Combustion Conference paper. No 
number. Univ of Mich., Ann Arbor. 


Electricali Controls 


Protective RELAYING ON INDUSTRIAL 
Power Systems, by C M Lathrop and C 
E Schlecker, Standard Oil Development 
Co. An emergency outage such as a 
power failure at any process unit in a 
continuous processing operation affects 
the smooth flow of material to all other 
elements in the process. Yet the trend 
of many industrials, such as petroleum, 
chemical plants, is toward just such an 
operation. Along with it has come the 
trend toward complete electrification of 
the prime movers at the processing unit. 
It is increasingly important, then, that 
electric power supply be reliable and 
uninterrupted. Power supplies in mod- 
ern installations are therefore usually 
of the dual-speed type wherein two full- 
capacity supplies are provided at the 
battery limit. Yet the duplicate equip- 
ment alone will not assure a reliable 
power supply unless the equipment is 
properly coordinated by power-system 
relay. 

Relaying on a modern industrial 
plant’s power system is a compromise 
between (1) close protection of elec- 
trical equipment, that is, motors, trans- 
formers, cables, wherein faulted circuits 
and equipment are disconnected from 
the power system in the shortest pos- 
sible time and overload protection is 
paramount (2) power system coordina- 
tion where short circuits cause the 
minimum power system outage. 

The authors’ experience indicates that 
the second job of relaying equipment, 
that is, power system coordination, is 
of much more importance than the first. 
As an example of poor relay coordina- 
tion, they cite a short circuit on a motor 
feeder that would cause the main cir- 
cuit oreaker to trip instead of the motor 
feeder breaker, with loss of the entire 
bus load. 

Many examples have been found 
where the relaying was originally co- 
ordinated on the power system, but with 
the growth of load or generation feed- 
ing of the system, the relaying was no 
longer coordinated. The authors feel 
that relaying is determined by the dis- 
(Continued on page 188) 
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MULTICLONE’S 
Multiple Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE dust and fly ash collection 
equipment against any other in the mechanical recovery field. Only by 
making such a comparison can you fully appreciate the major savings and 
greater performance you get by installing MULTICLONE Collectors! 


COMPARE Space-Saving Compactness! 


Plant space costs money—particularly at today’s high con- 
struction costs. Because the Muttictone is more compact, 
size for size, it makes really important savings in space and 
plant costs. Note in the chart how the MuLTiIcLone requires 
substantially less space—both in floor space and cubic space 
—than any other 


COMPARE Recovery Efficiency! 


It is a recognized fact that the separating efficiency 
of a cyclonic tube increases as the tube diameter 
decreases because smaller tubes generate greater 
centrifugal forces. The patented vane in the 
Muttictone makes the use of small tubes practical 
without complicated manifolding and permits com- 


pacting many small tubes into one simple, highly unit of compara- PT - 
efficient unit. MuLticLone’s higher centrifugal forces ble capacity and Make in Sq. Ft. In Cu. Ft. 

throw out not only the large, medium and small performance. This Multicione R 1.0 

particles, but also an unusually high percentage of means vital sav- Collector A tf 3s 

the ertremely small particles of 10 microns and ings in construc- Collector B "9 3.2 

less. Result—more complete recovery of all sus- tion costs! Collector C 6.8 3.9 

pended particles from the gas stream! 


COMPARE Dollar-Saving Adaptability! COMPARE All-Around Simplicity! 


Savings in space is just one of many ways MULTICLONE The Muttictone is simple and inex- 
reduces installation costs. Because the shape of the unit pensive to maintain because there are 
can be readily varied (long and narrow, short and wide, or no highspeed moving parts to repair rs 
square) to fit available spaces, the MULTICLONE can often be or replace...no pads or filters to 


tucked into odd corners and waste areas too restricted for clean or renew...nothing to choke 
other equipment. the gas flow or increase draft losses 
Moreover, inlet-outlet ducts can be as suspended materials are recovered. 
varied—side-inlet side-outlet, or side- In addition, the square, flat-sided 
inlet top-outlet—to meet low headroom shape of the Mutrtictone and its 
or restricted side clearance require- straight inlet and outlet ducts are far 
ments ...and the single-inlet single- simpler to install and insulate. And 
outlet pn design permits greater flex- since the recovered material from an = 

ibility and simpler installation. These Side inlet, Side ile. entire bank of tubes is collected in a 


| 
all add up to vital savings in installa- single hopper, it is much easier to serv- 
tion costs! ° Side outlet Top outlet ice and maintain than the multiple 
hoppers of conventional cyclone units. 
Here again, the MULTICLONE saves in Multiclone 


many ways—all of them important! 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing MULTICLONE Collectors. Our experienced engi- 
neers will gladly make helpful suggestions for simplifying your recovery problems. A letter, 
wire or call to our nearest office places this 
assistance at your service without obligation. 


Ketipital 


ENCINEERS, DESICNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES & LIQUIDS 
Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 « 1 LaSALLE ST. BLDG., 1 N. la SALLE ST, 
CHICAGO 2 » HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 


Send for Helpful Literature! This factual 
MULTICLONE literature explains the basic principles 
of cyclonic dust recovery and gives technical data 
helpful to anyone contemplating a dust or fly ash 
recovery installation. Write today for your free copy! 
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PLANT EQUIPMENT 


NEWS 


Your information center for new products designed to solve plant problems 


space occupied by unit. 


P839 @ Hit-or-miss manual intermittent blowdown of a boiler 
can be wasteful and dangerous. The K-Master continuous boiler- 
blowdown assembly was designed and engineered in a large in- 
dustrial power plant that operated many years using various 
methods and devices for blowdown. All proved unsatisfactory be- 
cause severe flashing of hot, dirty blowdown loaded with impurities 
either destroyed them or plugged valve ports, eroded valves and 
seat or clogged pipes. Maintenance costs were high. 

Consisting of a strainer, variable and fixed orifices contained in 
one unit, the K-Master valve operates like this. Concentrated hot 
boiler water enters at left, Fig. 2, and is deflected by the vertical 
baffle before passing through the monel screen. Large particles of 
dirt and pipe scale are caught by screen. From the strainer water 
flows vertically upward to an adjustable orifice. Leaving orifice it 


1 Installation of K-Master continuous blawdown valve, upper right, shows smali 
Valve is easily dismantled for maintenance, overhaul 


Published thly as a service to readers 


Cutaway of 
valve shows strainer, flash chamber 


Continuous Blowdown Valve Stops Hit-or-Miss Boiler-Water Control 


continuous blowdown 


goes to a flash chamber at the right in Fig. 2. Fixed orifice at 
flash-chamber outlet causes a pressure to build up in chamber. For 
any setting of adjustable orifice there is a corresponding pressure 
in chamber. Also, there is but one blowdown rate for each pres- 
sure that may exist in chamber. So by connecting a pressure gage 
to chamber, blowdown rate is easily found. To assure proper 
orifices for each condition, every valve is sized individually. Blow- 
off connected to valve bottom removes sediment. 

K-Master valve is quickly dismantled wtihout breaking piping 
connections by simply removing two nuts. Bodies for 250-psi valves 
are semisteel with stainless-steel trim, standard tapped for %4- or 
%-in. pipe. For higher pressures, bodies are all steel; same trim. 
Kaye & MacDonald, Inc, 11-15 Central Ave, West Orange, 
N. J. 


STANDARD WRENCHES P835 


Complete line of company’s standard 


DUSTFALL COLLECTOR 


P862 METAL ALLOYS P802 


Proto box wrenches, open end, and com- 
bination box-and-open end, were redesigned 
to improve efficiency, appearance, and ease 
of handling. For instance, the open end 
wrenches have narrower jaws to reduce 
the width of the pear-shaped heads and 
permit work in closer quarters. The edges 
of the shank have been well rounded and 
given a smooth flat surface. 

Plomb Tool Co, Washington & Sante 
Fe, Los Angeles 54, Calif. 


For more data on these items, use post cards, 
p67. Identify request with P and number. 


A directional dustfall collector provides 
an index of the general location of plants 
putting forth heavy dust materials mto the 
air. The instrument is so set up that it 
collects dirt and dust from any direction 
the wind is blowing. 

Eberbach & Son Co, Ann Arbor, Mich. 


And Next Month... 


High-pressure sanitary pump that runs 
by “breathing.” Operating mechanism is 
hermetically sealed from pumped liquid. 
Parts touching liquid are stainless steel. 


READER SERVICE SECTION 


New metal alloy suitable for dry bear- 
ings, precision castings, fluxless weldings, 
results from bringing together molten metal 
plus an alloying of a wet chemical mass. 
The result, Chemalloy, defies rust and 
resists corrosion. It is said to work without 
lubricants in moving machines or parts and 
to remain relatively cool while being lathe- 
turned. All possible uses for Chemalloy 
have not yet been explored. 

Chemalloy pertains to a family of metals 
reclaimed from melting down old metal 
pieces such as carburetors, fuel pumps, 
radiator grills. It is basically Chemalloy 
zinc but has many properties beyond those 
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for outstanding 
service 


on Corrosive Well Water 


Choose 
Dependable 


Barr Rubber Products Co., 
Sandusky, Ohio 


PROBLEM: To eliminate costly seating and packing mainte- 
nance, and frequent replacement of valves on plant well- 
water pump. Valves previously used highly unsatisfactory, 
having maximum life of 6 months. 


WORKING CONDITIONS: Sulphur content of water ex- 
tremely high. Valve constantly exposed to severe corrosive 
and erosive effects. Operated infrequently; yet easy opera- 
tion, positive seating are prime requisites. 


SOLUTION TO PROBLEM: Crane Packless Iron Body Dia- 
phragm Valves featuring separate disc and diaphragm de- 
sign. Three-inch No. 1611 flanged end valve on main dis- 
charge; %4-inch No. 1610 screwed end valves on by-pass. 


RESULT: While other valves lasted only 6 months or less, 
Crane Diaphragm Valves show no effects of service, after 
more than a year. They operate smoothly .. . seat tightly... 


No. 1611 Crane Iron Body Diaphragm Valve 
no maintenance whatsoever needed to date! 4 — 


—one of a full line suited for many services. 
Literature on request 
Another typical demonstration of superior quality, from your Crane Branch or Crane Wholesaler. 
and the low-cost performance of Crane Valves. That's why... 
More CRANE VALVES are used than any other make! 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

we All Industrial Areas 


VALVES FITTINGS PIPE PLUMBING HEATING 


POWER * AUGUST 1951 159 


= 
\ 


of zinc alone. Manufacturer states it has 
the slightly magnetic characteristic of zinc, 
machines and saws readily, has a damping 
capacity rated as fair, a 92 Brinell hardness, 
or 60 Rockwell B, and a tensile strength 
of about 50,000 psi, and a compression 
strength of 100,000 psi. 
Chemalloy Associates, Gillespie Air- 
port, Santee, Calif. 


SPECIALTY CAPACITOR P803 

Development of a new, low-temperature 
Pyranol, a proprietary insulating oil, per- 
mits the use of specialty capacitors at 
temperatures down to -2 C. Specialty 
capacitors in this service show no loss in 
capacity, which means the same unit can 
be used not only for high and low tem- 
peratures, but also for indoor and outdoor 
applications. 

The use of this development in capacitors, 
for such applications as motors and fluores- 
cent ballasts, means the cold weather uses 
of these devices are greatly extended. 
General Electric Co, 1 River Road, 
Schenectady 5, N. Y. 


ALL-USE THERMOMETER P816 
Corrosion-resistant, stainless-steel case 
houses a new thermometer, TAG model 
8689, for use in any area regardless of 
weather or other conditions. The thermom- 
eter has a large, clear, easy-to-read scale 
and can be obtained in five different types, 
ranging from as low as -40 F to as high 
as 400 F. The arched bows and flanged 
edges of the case give the widest possible 
angle of vision and insure maximum air 
circulation for true value readings. 
Tagliabue Instrument Div, Weston 


Electrical Instrument Corp, Newark 5, 
N. J. 


ANTICORROSIVE AGENT P817 
New anticorrosive agent, Corrosanti, in 
four grades, is a boiler and metal protec- 
tive, which reacts upon the metal treated 
and not upon the water surrounding the 
metal. Grade A is for boiler metal sur- 
faces, and B is for the protection of ferrous 
metals subject to deterioration from water 
and water vapor. Grade C is designed to 
protect surfaces subject to acids and other 
highly corrosive vapors and gases. Cor- 
rosanti Special is meant for ferrous surfaces 
subject to temperature of 900 F. 
Dr Albert Schor, 52 Cambridge St, 
East Orange, N. J. 


STOKER FEEDER , P826 
Slow-speed, 16-f{t screw conveyor, rug- 
gedly built, will supply fuels, including 
coal, wood chips, hog wood, or sawdust, 
for stoker service in steam-generating 
boilers. 
American Coal Burner Co, Inc, 18 (B) 
East Erie St, Chicago 11, IL. 


For more dota on these items, use post cords, 
pl67. Identify request with P and number. 


More EQUIPMENT NEWS 


WIRE TERMINALS P805 


Effective and economical method of 
avoiding short-circuit risks between closely 
spaced wires is claimed for the manufac- 
turer’s self-insulated Sta-Kon terminals. 
They are integral one-piece assemblies that 
combine a metallic grip on wire and its 
insulation with a single staking operation. 
Terminal is insulated with nylon. 

Chief advantages are said to be longer 
electrical creepage path, a positive anchor- 
ing of the insulator, a deep socket for wire 
insulation. 

The Thomas & Betts Co, Inc, 46-A 
Butler St, Elizabeth, N. J. 


MOTOR STARTER P808 


New ac part-winding-starter consists of 
two across-the-line starters and a pneumatic 
timing mechanism mounted below one 
starter and operated by the operator’s 
solenoid plunger. Pressing the start button 
closes the first starter and energizes one 
of the two parallel windings. Meanwhile, 
the timer goes into operation, after a few 
seconds energizes the second starter. With, 
both starters closed, full-line current is 
supplied to the motor through both wind- 

ings, each using 50% of the total current 

drawn. 

Use of part-winding-starting does not pro- 

duce objectionable current surges obtained 

with autotransformer starting because the 

motor is not disconnected from the line 

during the starting period. This device is 

for motors employing two separate parallel 

windings, star or delta, to obtain incre- 

ment starting. 
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Allen-Bradley Co, Milwaukee 4, Wis. 


READER SERVICE SECTION 


ELECTRICAL DEVICES FOR WIRING AND MOTOR CONTROL 


Begins on page 158 


VOLTAGE REGULATOR P806 


Redesigned line of single-phase voltage 
regulators in standard ratings of 9.6 to 
24 kva widen the field of application for 
economic uniform voltage control with 
small regulators. They are available for 
single-phase circuits, 600 v and below, up 
to 1000 amp. 

With standard controls, the single-phase 
Inductrols can be used for secondary cir- 
cuit regulation where lighting and power 
are supplied on the same line in mills, fac- 
tories and large offices. 

General Electric Co, 1 River Road, 
Schenectady 5, N. Y. 


FRACTIONAL-HP STARTER P857 

Class 2510 Type A fractional-hp manual 
starter, designed to control and protect 
single-phase ac and de motors of 1 hp and 
less. Both single- and double-pole devices 
are available. Starter incorporates depend- 
able, trip-free overload protection, which 
gives a definite trip indication. 

Three types of enclosures are available 
as well as the open-type starter: general 
purpose (NEMA I), water and dust tight 
(NEMA IV and V), and explosion-resist- 
ant (NEMA VII and IX). The attractive 
general-purpose enclosure is die-cast alu- 
minum and can be supplied with a pilot 
light for 115- and 230-v operation without 
increasing over-all dimensions. 

These units are well suited for general 
use around the plant for switching and 
protection of fractional-hp motors. 

Square D Co, 4041 N Richards St, 
Milwaukee 12, Wis. 
(Continued on page 162) 
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@ Under present conditions we cannot always give you all 
the materials you require. But we can give you plenty of 
help through Revere’s Technical Advisory Service. And, 
our colleagues in American business tell us it’s a worth- 
while aid, too. We have been rendering this service for 
many years, and it is backed by a wealth of knowledge accu- 
mulated over a century and a half of working with metals. 

So, with your problems on the increase, as whose aren't 
these days, why not check us on what's bothering you and 
see if we can’t help. We are already helping others regard- 
ing the usage, to their best advantage, of the products 
they can get. 

Since two or more heads can produce more right 
answers than one, let’s get together. You can get in touch 
with the Revere Technical Advisory Service through the 
Revere office nearest you. 


S INCORPORATED 
ul Revere in 1801 
. New York 17, N. Y. 


Clinton, Detroit, Los Angeles 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices m Principal Cities, Distributors verywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 


. 
haps we can 
= 7? 
§=COPPER AND BR 
bs 230 Park Aven 
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UNIT HEATER P824 
Gas-fired unit air heaters including fan 
blower and duct-type models with sheet- 
steel and cast-iron heat exchangers are 
designed for use with natural, manufactured, 
mixed, or propane gas. Heaters are housed 
in heavy-gage steel cabinets. All heat gen- 
erated by the burning gas goes directly to 
the heat exchanger and then to the cir- 
culating air. The Series 22 are available 
in the fan type in ranges from 55,000 to 
200,000 Btu per hr. Series 20, with cast- 
iron heat exchangers, come in capacities of 
100,000 and 135,000 Btu per hr. 
United States Air Conditioning Corp, 
3300 Como Ave, Minneapolis 14, 
Minn. 


More EQUIPMENT NEWS 


HERE ARE 3 ITEMS THAT MAY FIT INTO YOUR HEATING AND AIR-CONDITIONING PLANS 


Begins on page 158 


WINDOW CONDITIONER P821 
Fingertip control of cooling air features 
window air conditioner employing a 5-piece 
plastic assembly. These five pieces fit to- 
gether to form the entire front of the 
conditioning unit, which measures 26 in. 
long by 12 in. wide. Three disks, with 
louvers set at a 45-deg angle and held 
inj place by spring clips, mount in the front 
panel. These disks can be adjusted with the 
finger tip to distribute air in any desired 
direction. 

Eye-appeal was kept in mind during the 
design stage; the assembly is styled in 
three shades of tan. 

General Electric Co, 1 River Road, 
Schenectady 5, N. Y. 


DEHUMIDIFIER P815 
Plug-in type dehumidifier Model DMS 4, 
powered by a hermetically sealed compres- 
sor with a permanently lubricated fan 
motor, has an aluminum evaporator coil 
with extended surface. The condenser uses 
finned copper tubing. It can handle air 
flows up to 100 cfm in a compact packaged 
unit that measures 17 in. long, 13 wide. 
15% high. It uses 115-v 60-cycle, 2 amp. 
Dehumidifier works on the principle of 
an electric refrigerator. The moisture- 
soaked room air is drawn into the de- 
humidifier by a fan inside it. This air 
then passes over the cold coils. 
Abbeon Supply Co, 58-10—41st Drive, 
Woodside, N. Y. 


ELECTRICAL CONTROL P827 

A resonant electrical circuit somewhat 
similar to a constant-voltage transformer 
involves three windings—a primary, a 
secondary, and a relay coil in series with 
a capacitor, which comprise the resonant 
circuit. The magnetic. circuit consists of a 
closed core provided with a magnetic shunt. 

When low-voltage ac is applied to the 
primary very little of the flux generated 
cuts the secondary because of the loose 
couple. By controlling the magnetic cir- 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


be closely controlled. The Sensivolt is said 
to respond to changes as small as % v. It 


can be used to give remote operation of 


auxiliary power equipment at isolated sta- 
tions or to protect motors and other elec- 
trical equipment against high or low volt- 
age. 

Sola Electric Co, 4633 W 16th St, 
Chicago, Ill. 


AIR DIFFUSER P809 
High-pressure air diffuser, Type HPC 
II, handles air at high pressures and high 
velocities, permitting unusually small ex- 
posed ducts of uniform size. A smaller 
volume of air at low temperature provides 
a cooling effect ordinarily supplied by a 
greater amount of air at higher tempera- 
ture. Performance data, drawings and in- 
stallation views are described in a bulletin 
K-26. 
W B Connor Engineering Corp, Shelter 
Rock Lane, Danbury, Conn. 


READER SERVICE SECTION 


cuit reluctance, the secondary voltage can 


REVERSE-ACTION RELAY P838 

Type 228 reverse-action relay is designed 
with bronze case, top and non-wearing 
parts. Ratio plates, inner valve and seats 
are stainless steel with diaphragms of 
nylon-inserted neoprene. Maximum pres- 
sure output at minimum pressure input 
from pilot or other controlling source, or 
vice versa, is obtained without modifica- 
tions in either valve or pilot hookup. This 
relay can be used on large single-seated 
valves where positive shutoff is required, 
pressure drops are high, and conventional 
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Swartwout Impulse Regulation assures correct 
feed water supply under any load condition 


ARTWOUT two-element controls—by utilizing the very 
Syaces that cause false drum level—produce a corrective 
impulse that assures correct level even under rapid load 
swings. Since “shrink” and “swell” are functions of rate of 


change, as well as magnitude of load, only Impulse Regula- wartwout ; 


tion gives satisfactory operation under any rate of change 

of cay POWER PLANT EQUIPMENT 
Type U1 flow transmitter takes square root of steam line 

orifice differential and feeds airloading pressure, which is 

directly proportional to steam flow at all 

flows, to X7 differential level and impulse 

control. X7 unit positions flow valve by send- 

ing airloading pressure which is result of 

combining rate of change of steam flow 

function with water level. 
Graph (right) shows how proper combi- 

nation of these forces, plus reset and setback 

features, assures that valve will give desired 

operation under any load condition. System 

can be adjusted to maintain drum level con- 

stant at all loads, carry it high at high loads, 

low at low loads, or vice versa. In addition 

to this FW6 two-element system, Swartwout 

also makes an FW7 three-element impulse 

regulating system. Other types include FW5 

single-element system and SC (FW 1) thermo- 

hydraulic system. 


A-3753 


SEND FOR BULLETINS $-27, $-20-E « THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 


POWER * AUGUST 1951 163 


i 
: EVEL & IMPULSE 
‘3 
iy 
: 
135) 
é 
: 
\ 


spring-loaded diaphragm -actuated top- 
works are large and cumbersome. Many 
other applications are also possible. 
Black, Sivalls & Bryson, Inc, 7500 E 
12th St, Kansas City 3, Mo. 


STEAM CONTROL P863 


Sensitive, accurate regulation of steam 
pressure on any stoker, gas- or oil-fired. 
Boiler can be had with Model SC-B, 
master regulator, installed in conjunction 
with a Lectricarm drive unit. A spring- 
loaded bellows operates a floating contact 
assembly to modulate fuel feed in propor- 
tion to pressure and load changes. 
Cleveland Fuel Equip Co, 7316 As- 
sociate Ave, Cleveland 9, Ohio. 


More EQUIPMENT NEWS 


WATERCOOLER P869 
Welded-steel, engine-jacket watercooler 
gives rugged service that resists vibration 
so cooler unit can last the life of the en- 
gine. It has heavy formed-steel channel side 
members, steel side supports for cores, 
press-formed heavy-weight nonferrous 
headers and a vertical water flow. Gas or 
lube-oil cooling coils may be mounted 
between fan and liquid cooling core. Then 
the blower cools the oil or gas cooling 
coils, or both, with the least rise in air 
temperature so cooling effect of the air 
stream over the liquid core is not too 
greatly affected. Such a combination gives 
a lower fan-horsepower requirement. 
Young Radiator Co, 610 Wisconsin 
Ave, Racine, Wis. 


Flip a Few Pages Ahead 
And Check These Too... 


Control Valve for air and bulk materials. 
Flexible diaphragm made of cotton, duck, 
nylon or rubber. p 172 
Electrical Male Plug with spring-type 
blades insuring positive connection. ...p 174 
Gas Safety Valve, really a combination 
safety and plug valve that fails “safe” 

p 174 
Line Starter for machine tools. Starter 
enclosure, NEMA Type 12, has no knock- 
outs or mounting holes in the box itself. 

p 178 
Tube Cleaner weighing but 15 lb. p 178 


For more data 


on these items, use post cards, 
pl67 


Identify request with P and number. 
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RECORDING INSTRUMENTS P856 

Line of recording voltmeters and am- 
meters known as “Series 500” electric re- 
corders. Instruments make a continuous 
record of voltage or current on an 8-in. 
citcular chart. 

Series 500 instruments feature a new 
moving-iron measuring mechanism having 
shock-protected precision _ stainless-steel 
bearings, magnetic damping, and a lock- 
ing device to prevent damage due to rough 
handling. Instruments are housed in a 
compact die-cast aluminum alloy case that 
is moisture-, fume-, and dust-proof. Com- 
plete information in Bulletin E1111. 

The Bristol Co, Waterbury 20, Conn. 


HYDRAULIC-POWER UNITS P873 

New line of hydraulic units is constructed 
according to recommended hydraulic stand- 
ards for industrial equipment. These in- 
clude a motor-driven rotary pump mounted 
on a scaled oil tank with breather air 
cleaner and separate filler hole with re- 
movable screen. Elevated tank body has 
dished bottom, drain plugs, and clean-out 
holes at both ends. 

These units are available in sizes for 
electric motors of % to 25 hp. They use 
single- double- and two-pressure pumps up 
to 1000 psi, and two-stage for 2000 psi. 
Vickers, Inc, 1596 Oakman Blvd, De- 
troit 32, Mich. 


NATURAL-GAS ENGINE P850 

Model LR-600-GAS engine is a medium- 
speed unit 1100 rpm designed for oil-pro- 
ducing areas. Municipal power plants, 
pipeline pumping stations, oil-well drilling 
rigs and cotton gins are a few specific 
applications for this unit. It is a 6-cyl 
spark-ignition engine with 7%4x10-in. bore 
and stroke. Maximum rating is 315 hp. 
Unit is fitted with a gas carburetor, mixing 
valve, magneto and other special acces- 
sories for gas operation. Air starting is 
standard, with 32-v electrical starting 
optional. 


Cummins Engine Co, Inc, Columbus, 
Ind. 


READER SERVICE SECTION 


COATED FITTINGS P819 


Formerly thought impossible, welding 
fittings and joints for corrosion-resistant 
coated piping are now available in all 
standard sizes and types of fittings and 
joints from 44 up to 30 in. dia. The fittings 
and pipings are lined with corrosion- 
resistant coating in the manufacturer’s 
plants and any differences in field assembly, 
resulting from design layout changes, can 
be made in the field. 

A typical fitting has three parts—an 
internal sleeve and two external fittings. 
The joint fittings are welded to the pipe 
end and both are then coated with a cor- 
rosion-resistant material. The sleeve is in- 
serted into the fitting where they are butted 
together and seal-welded. The welding 
destroys the coating both inside and out- 
side the fitting for % in. on each side of 
the weld. On the outside a cold-setting 
coating can easily be applied. Through a 
threaded opening in the fitting this cold- 
setting compound is fed into the interior 
of the fitting and the opening sealed with 
a tight plug. 

Welstrom, Sth St & North Ford Blvd, 
Hamilton, Ohio. 


ILLUMINATION CONTROL P832 
Simple, plug-in-type weatherproof illu- 
mination control, Model 1089, provides 
comp y tic on-off control of arti- 
ficial lighting at predetermined light level. 
The unit mounts in a standard weather- 
proof watt-hour meter glass case and con- 
sists of a stable, dry-disk photocell, a 
sensitive relay operated by the photocell, 
a clock motor, a mercury switch, and a 
limit switch. It will function perfectly at 
temperatures as high as 140 F and down 
to minus 30. 
Weston Electrical Instrument Corp, 
641 Frelinghuysen Ave, Newark 5, 
N. J. 


FIRE EXTINGUISHER P822 
Dry chemical, 41b fire extinguisher with 
a rubber hose is said to be easily operated, 
flexible in fighting overhead and ground- 
(Continued on page 172) 
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Whether the critical pressure of your process is full vacuum, 
80,000 psi, or any range between . . . the complete diversity 
and engineering quality of Foxboro Instruments provide a 


means to measure or control it with highest accuracy and 


reliability. Add to this an unequaled experience in applying 


instruments to solve processing problems, and you have the =| 
reason for Industry’s preference for Foxboro Pressure 
Instrumentation. 


INDICATORS - RECORDERS - CONTROLLERS 
TRANSMISSION SYSTEMS - CONTROLLED VALVES 


LOX BOR 


Reg. U. S. Pat. Off. 
For over 40 years, specialists in the measurement and control--- 
of temperature, pressure, flow, liquid level, humidity . . . : 


THE FOXBORO COMPANY FOXBORO, MASSACHUSETTS, U.S.A. 


rom vacuum to 80,000 psi 
— ‘ 
¢€ 
2 
: 


WE HAVE 
BEEN ASKED: 


‘What insulation do you recom- 
mend for an outdoor steam 
line operating at 250° F. ?” 


“In a few months, we will have- some out- 
door steam lines installed in our plant,” 
writes a power plant engineer. “Operating 
temperature will be 250° F.—pressure, 15 
lbs. We plan to use Air Cell Pipe Covering 
but wanted to check this with you before 
we went ahead with the job. Is this the in- 
sulation that you would recommend?” 

Chances are that the writer based his 
choice of insulation only on the fact that 
operating temperature would be 250° F. 
Air Cell is often the recommended insulation 
for temperatures up to 300° F. In this case, 
however, the outdoor location makes 859% 
Magnesia a much sounder investment. 

85% Magnesia gives outstanding service 
under rugged outdoor conditions. If weather - 
proofing felt over the pipe covering breaks 
or loosens and water seeps through, the 
heat of the line dries out the Magnesia and 
restores its original efficiency. The covering 
does not shrink or deteriorate. 


- 


Air Cell Pipe Covering, on the other hand, 
is an efficient, low-cost insulation that gives 
good service on indoor applications where it 
isn’t subjected to severe conditions of damp- 
ness, bumping, or abrasion. 

This question points up an important part 
of every insulation job; double-checking 
your choice of insulation before you put 
it up. Trained engineers in a near-by Arm- 
strong office will be glad to go over the 
specifications for any job you may be con- 
templating. They can also give you details 
on the quality materials and expert 
installation service offered by Arm- (| A) 
strong’s contracting organization. oe 


SEND US YOUR QUESTIONS: If you have any questions 
on the use or application of either high- or low- 
temperature insulation, please do not hesitate to 
write to us. We'll do our best to give you a practical 
answer. Just address a letter or card to Armstrong 
Cork Co., 7008 Maple Avenue, Lancaster, Penna. 
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@ more information about NEW PRODUCTS on preceding pages 
@ copies of these new ... 


FREE CATALOGS AND BULLETINS 


AiR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATION 
iFFUSER — Describes the 
ressure 
several 
exposed 
8 ace-saving. 

orp, vi ew Yor 
TORS AND LO 


B2 VENTILA UVERS 
—Catalog covers complete line 


of ventilators and louvers. Design and 
construction features for each ventila- 
tor type plus ne and flashin 
performance, dimension an 

ht data are included. Burt Mf; 
Dep 60, 927 S High St, Akron 11, 


Write in here the black 
numbers printed at the be- 
ginning of items you want 


These numbers start with 
the letter “P” Make sure 
you write the full number 


HERES A SECOND CARD iN 
CASE SOMEONE ELSE IN THE 
PLANT NEEDS INFORMATION 


B3 AIR FILTERS—Revised catalog 
of air filter sizes for air condi- 
tioning units manufactured by 31 com- 
panies. Equipment is listed under 
manufacturer's identification numbers 
to copiers ordering of filters. 16- 
Owens-Corning Fiberglas Corp, 
t DS1-5, Toledo 1, Ohio. 


BOILERS AND AUXILIARIES 


OIL BURNER GUIDE—"Oll Bur 

ing Manual of Information” et a 
guide installation and 
tion of oil-burning equipment. Includes 
among 20 selected headings such im- 
portant tables as air flow through 
airports, available draft, excess air, 
and flue gas tempera- 
tu es. ‘Cleveland Fuel uip- 
ment Gort 16 Associate Ave, Cleveland 


FILL OUT AND MAIL TODAY! NOT GOOD AFTER NOV. 1, 1951 


Send me these FREE Catalogs and Bulletins... 


B5 ACKAGED BOILER—Describes 

the Ticosteam generator, a pack- 
aged steam power plant with a 3-pass 
forced draft taper design resulting in 
maximum heat absorption and _ 
Design features are included. 
6-page bulletin No. ag Titusville 
Iron Works Co, Titusville, Pa. 


ELECTRICAL EQUIPMENT 


STARTING SWITCH—Data on a 

manual starting switch for frac- 
tional horsepower motors. [llustrated 
with photographs of installa- 
tions. 8- e bulletin . 600. All 
Bradley Co, Milwaukee 4, Wis. 


* BUS DUCT—Describes types of @) 
bus duct and accessories avail- 
able. Presents and test data, 
specifications, and information on pric-) 


! want details on these New Products... 


~ 
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330 West 42nd Street 
New York 18, N. Y. 
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More FREE LITERATURE. 


ing a typical bus barr installation. 
68-page No. B-4272A. Westing- 
house Blectric Co, Box 2099, Pittsburgh 
30, Pa. (*Write direct to manufacturer 
enon stationery giving name and 
title.) 


B7 TRANSFORMERS—Technical in- 
formation in the form of detailed 
drawings, accuracy limits, ratio and 


phase angle curves on current, 
tial and metering transformers. 32-page 
bulletin No. 8-501- tandard Trans- 
former Co, Warren, Ohio. 
Bs FAN-COOLED MOTORS — De- 
scribes types of construction and 
ratings of totally-enclosed, fan-cooled 
motors with tube-type, air-to-air heat 
exchangers. Cross-section view of hori- 
zontal motor construction features also 
included. 6-page bulletin No. ated 150A. 
Allis-Chalmers Mfg Co, 962 S 70th St, 


Milwaukee, Wis. 
ug CARBON BRUSHES—Illustrates 
and describes the fundamental 
considerations given to the design, ap- 
jeation, and manufacture of carbon 
rushes and includes a section on brush 
ed 28-page bulletin No. GEA- 
Electric Co, Schenectady 


oten- 


10 BLECTRICAL FITTINGS—Man- 
ual contains Illustrations, catalog 


electrical fittings. 
photo, name and 
mc, 262 Bond St, Brooklyn, N. Y. 


CONDUIT AND CABLE FIT. 
TINGS—Electrical conduit and 
Able fittings for all types of raceways 
mre listed. Contains wee A charts of con- 
ector sizes and capacities, strain relief 


bushings, and —— = fittings. 64-page 
bulletin No. 65. Thomas & Betts Co, Inc, 
Elizabeth, N. J. (*Write direct to manu- 
facturer on company stationery giving 
name and title). 


MAINTENANCE AND 
SAFETY EQUIPMENT 


in the selection of proper 
oller for constant 
level, gravity, wick, underfeed, multi- 
ple Me large capacity gravit teed ap- 
plications. Installation photos 
actual applications. Broadside Series 
4900. Trico Fuse Mtg Co, 2948 N 6th St, 


Milwaukee 12, 
B12 SCREW DRIVERS — Catalog- 
handbook of Vaco break-proof 
and shock-proof screw drivers. Also in- 
cluded are nut-driver kits, and other 
tools. 32- e catal No. SD-651. 
ucts Co, Ontario St, 


Prod 
Chicago 11, 
wh 3 STEP LADDERS—Features all- 
steel mobile ladders available in 
models with from one to eight steps 
also new 4-step Stockart ladder with 
adjustable push — hangers for use 
with stock carts. 6-page etin. Bally- 
more Co, Wayne, Pa. 


B14 ACID CLEANING — Entire pro- 
cedure of acid washing of boilers 
and other heat exchange equ 
scribed. Contains technica 
research report on inhibitor used to 
proteet boiler metal, and methods of 
control. Brochure. Sumco cid Inc, 
144-146 Centre St, Brooklyn 31 ‘ 
Bl CLEANING SOLVENTS — De- 
scribes various solvents used in 
power house maintenance practice, to- 


Send me these FREE Catalogs and Bulletins... 


i want details on these New Products.. 


PERMIT No. 64 
BUSINESS REPLY CARD NEW YORENY. 
AGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
4c Postage Will Be Paid by 
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330 West 42nd Street —— 
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ether Rady the procedures of their use, 
Bookie Sumco Products Inc, 144-146 
Gente Brooklyn 31, N. 
Bi INDUSTRIAL CLEANER — Data 
on the Vibro pneumatic industrial 
cleaner applicable to many power plant 
and machine operations. Operates from 
any compressed air source and has no 
electric motor or rotating parts. 4- ¢ 


bulletin, Patterson Products, 618 
cabees Bidg, Detroit 2, Mich. 


MAINTENANCE MATERIALS 


B17 FLOOR MAINTENANCE—Graph- 
icall illustrated pocket-sized 
booklet, “Over The Rough Spots” tells 
where to look for and how to correct 
bad floor conditions. How to protect 
concrete and wood floorings and main- 
tain \ ee repair also discussed. 32 

Stonhard 1306 Spring Garden 


Philadelphia, P: 
Bl PACKINGS AND GASKETS — 
Ilustrates and describes 95 pack- 
ings and gaskets. Furnishes construc- 
tion details, service recommendations 
and size information on each item. 
Recommendation charts for wide varie-" 
ty of ap also 32- 
catalog No. P-100C. bestos-Manhat- 
tan Inc, Packing Div, anheim, Pa. 
B19 PLASTIC PACKINGS—Features 
“versi-puk"” non-jacketed plastic 
ing king, a dense, relatively inert pack- 
with high compressibility that pro- 
es positive sealing at high pressures 
while maintaining low pressure on the 
packing gland. Service recommenda- 
tions included. 4-page bulletin. Raybes- 
tos-Manhattan inc, Packing Div, 
Manheim, Pa. 


ALUMINUM PAINT — Lists and 

explains the six main advantages 
of Prufcoat aluminum paint, a ready- 
mixed, all purpose ar for use inside 
or outside. i-page bulletin Neo. 026. 
Prufcoat Inc, 63 Main St, 
Cambridge, M 


MATERIALS HANDLING 


CHAIN DRIVES AND CONVEY- 
ORS—Discusses correct and in- 
correct ways of solving chain and 
conveyor installation, operation and 
maintenance problems. ulletin No. 
51-7. Chain Belt Co, 1600 W Bruce 
Dept PR, Milwaukee 4, Wis. 


CONVEYOR BELTS — Handbook 
spiral woven wire conveyor 
belts and complete conveyor systems. 
Illustrated are standard and special 
types of wire beitin weaves with 
ecifications naa detailed descriptions. 
~page catalog No. 31. Korb-Pettit 
Wire Fabrics & Iron Works In Leia 
N Mascher St, Philadelphia 22, 
823 COAL HANDLING—Gives forty- 
two illustrations of Cummins 
diesels at work in U. 8. coal fields in 
various applications such as stripping 
and loading, hauling, stationary pow 
and ‘e bulletin No. 
Engine 
In 


Inc, Coluzm-~- 

B24 TROLLEY HOISTS—Gives specifi- 

tions of %- to 3-ton trolley 

hoists along with dimensions and con- 

struction etails. 2- =page leaflet No, 

DH269. Wr st Div, American 
Chain & Cable Co, York, Pa. 


B25 OSCILLATING CONVEYORS — 
Describes construction and oper- 
ation of oscillating trough conveyors 
and gives their capacity and ing! nb 
charts and — arrangements. 4- 
folder No. 2378. Link It Co, 307 N 
Michigan Ave, Chicago 1, Ti. 


MECHANICAL TRANSMISSION 
B26 SPEED CHANGER — Type 4B 
miniature variable-ratio 4 


changer with lever adjustment de- 
scribed. Advantageous in applications 


(Continued on page 224) 
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Built to operate on the same proven principle 
as natural draft, Superior’s Induced Draft, 
because of its built-in design, low-speed fans, 
and unique construction, assures maximum’ 
boiler capacity at high efficiency. It provides 
accurate control of draft conditions without 


the usual disadvantages of mechanical draft) 


Cleaner, quieter, and safer in every respect, it 
represents but one of the many ‘'Designed by 
Demand” features which contribute to the over- 
all efficiency and long life of Superior Steam 
Generators. 

Superior Steam Generators are shipped com- 
pletely assembled, backed by undivided re- 
sponsibility ® Burn gas or oil, or both @ 18 
sizes from 20 to 600 b.h.p. for pressures up to 
250 p.s.i. or for hot water @ Write today for 
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STEAM GENERATORS 


I} Tailored to the demands of the boiler, and builtin, 
Superior’s Induced Draft regulates the air necessary 
for efficient combustion, Leaves front platform clear. 


Full-width fan construction minimizes the danger of 
overworked or burnt-out tubes by providing an even 
draw across the entire tube area of the boiler. 


Induced Draft eliminates the danger of forcing the 
products of combustion into the boiler room to spread 
dust, dirt, and unhéalthful air throughout the building. 


» Especially-designed over-size fans run slower, minimiz- 


ing wear and maintenance. 


st Quieter, low-speed fans eliminate the high-pitched whine 


commonly associated with forced mechanical draft. 


Long-lived trouble-free operation assured by corrosion- 
resistant fans with outboard mounted bearings located 
out of the path of combustion gases. 


Eliminates the expense of a large chimney. 


4 
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Catalog 301. 
mE: itive Offices: Times Tower, Times Squ York 18,N.Y. 
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What’s the Matter With 


The 1951 College Graduates? 


.». That’s what a fellow engineer asked me in this letter: 


“Can you tell me what is the matter with the graduates 
that colleges are now turning out? We have one in our 
plant; he has a wonderful education and can out-figure 
me most any day in the week as I have been out of 
college since 1918. But he wants to start at top pay with 
the word work cut out. I’ve talked with friends who have 
hired 1951 graduates and the story is the same. These 
men have a wonderful opportunity to get valuable ex- 
perience, but they seem to know it all. I just cannot see 
who is going to carry on after we old fellows pass out 
of the picture.” 


Many of us have faced that same problem at one time 
or another—kids who think they know it all and want to 
start at the top without getting their hands dirty. But 
given a little time with a few hard knocks, most of them 
will straighten out and use their education to become 
topnotch engineers. With a little patience and understand- 
ing on our part, plus the proper amount of discipline, 


they shouldn’t be too hard to handle. 
But there is one fatal mistake a recent graduate can 


make that will cause trouble for all concerned: that’s to 
look down on the men in overalls. 


170 


Once a young fellow actually lands a job, his sheepskin 
doesn’t mean much. It may be years before his technical 
education can really be put to work. He’s got to find out 
that there’s a lot to learn about men and machines that 
Was never written in the textbooks. 


Much of this practical education will come from men 
he may consider pretty far down the line—firemen, oilers, 
maintenance men, etc. Most of them are ready and willing 
to teach a young fellow what they know to help him get 
ahead. 


But first impressions last for a long time. A recent 
graduate that comes swaggering in and tries to show off 
his knowledge will be a long time getting the help he 
needs to get ahead. As they say in the Navy: It’s the 
“chiefs” who turn midshipmen into admirals. 


I know, because there isn’t a job in our plant that 
some man under me can’t do better. And believe me, even 
today, without their advice I wouldn’t be able to run the 
plant. 


If we can get that idea across to any recent graduates 
we hire, they'll have an easier time breaking in and we in 
turn will get the benefit of their education that much 
sooner. 


Engineer 
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Dowell Service removed mill scale AFTER ERECTION... 
leaving the internal surfaces clean for best operation! 


A large power company installed a new 
1,370,000 Ib. per hour boiler. Specifica- 
tions called for Dowell Service to remove 
the mill scale from the boiler after erection. 
This company found the Dowell way of 
removing mill scale to be good insurance 
for satisfactory boiler operation. 


Dowell engineers filled the new boiler 
with specially selected liquid solvents de- 
signed to dissolve out mill scale. Unless 
it is removed, mill scale may retard 
heat transfer, slough off particles which 
abrade the system during operation, and 
act as a base for further corrosion. Dowell 
furnished trained personnel and special 


equipment to do the entire job in a few 
hours. Removal of mill scale after equip- 
ment erection can eliminate much of the 
extra care required in the handling of 
previously sand blasted or pickled tubes. 
It may also substitute for the grease- 
removing alkaline pre-boil. 


Maintenance engineers in industrial 
plants throughout the country have found 
Dowell Service can provide fast, effective 
and economical cleaning of boilers, con- 
densers, heat exchangers, water lines and 
other operating equipment. Experienced 
engineers will consult with you on your 
particular problems. Call Dowell today. 


» DOWELL INCORPORATED » TULSA 3, OKLAHOMA 


New York 20 Buffalo 2 Kansas City 8 Mt. Pleasant, Mich 
Boston 16 Cleveland 13 Wichita Hamilton, Ohio 
Philadelphia 2 Pittsburgh 19 Oklahoma City hariest wy 
Baltimore Detroit 2 Houst nots 

] Wilm n99 Chicago 4 New Orlea l Borge exa 

| Richmond 19 St. Louis 8 Ft. Worth Midland, Texa 
Jacksonville Shreveport 69 Wichita Falis, Texa 
Atlanta A t Alabama Lafayette, La, 

ternat nt ‘ 


Dwell Ass 


ate 


nal Cementer 


© Maintenance cleaning service for industrial heat exchange equipment. 
%* Chemical services for oil, gas and water wells. 


*® Magnesium anodes for corrosion control. 


oR 


Other recent Dowell jobs: 


Three Dowtherm boilers in a southwestern 
chemical plant were cleaned by Dowell Service. 


Carbonaceous type deposits were r ved 


Two bubble cap columns in an oil refinery were 
clogged with a complex deposit of antimony and 
aluminum salts. After Dowell Service, the towers 
were found to be spotless. 

Rotor and stator of ao 625 K.W. turbo-generator 
were fouled with a carbonate deposit carried 
over from the boiler. Dowell Service cleaned 
blading completely in 3 hours. Result: Machine 
is running smoothly again. 


DOWELL 


A Service Subsidiary of 


THE DOW CHEMICAL COMPANY 


AEMISTRY APPLIED T 
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Accurate 
pressure 
regulation! 


FOR HEATING 
OR PROCESS JOBS: 


. with intermittent or 
fluctuating demand; 
requiring accurate 
control; 

where dependability 

is essential. 


STRONG’s Type “C” 


: 450° F.; cast steel to 600 psi, 
3 


maintain reduced pressure. 


TYPE “O” Direct operated. 

Semi-steel con- 

struction suit- 

able for initial 

pressures to 225 

psi, 400° F. For 
steam, air, wa- 
ter or gas. 


No. 070 Small Trap 


For positive control, use this STRONG 
single-seated, pilot-controlled valve! 


Simple design, extra-heavy construction make 
regulating valve give trouble- 
free regulation. Semi-steel for pressures to 250 psi, 
750° F. With Anum-Metl} 
seat and disc, this valve automatically adjusts itself 
to control the flow of steam, air or gas required to 


“SY” Strainer 


GET THIS VALVE! 


TYPE 
STRONG 
VALVE 


Write us about your pressure reducing problem or 
request our complete steam specialties Catalog 68-P. 


Features internal TYPE 
strainer, Anum- 

Metit seat and 

disc. Direct op- 

erated, of extra 

heavy semi-steel, “ 

this valve is suit- 

able for pres- 

sures to 225 psi, 

400° F. 


*Trade Mark Reg. U. S. Pat. Off. 


STRONG, CARLISLE & HAMMOND COMPANY 
® “ 1392 WEST 3rd Street 
Cleveland 13, Ohio 


Anum Men 


Beg Trode Mork 


800 Series Steel Trap 


More EQUIPMENT NEWS 


Begins on page 158 


level fires, and to have a maximum ex- 

tinguishing effectiveness for inexperienced 

operators. Its range is 12 to 15 ft. Dry ’ 
chemical is ejected from the 4-lb extin- 

guisher through a self-closing nozzle that 

produces a fan-shaped stream pattern un- 

der pressure developed by a 1%-0z carbon- . 
dioxide cylinder in the dry chemical cham- 

ber. Each unit is subject to 600-psi hydro- 

static test. 

Ansul Chemical Co, Marinette, Wis. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


CONTROL VALVE P836 
This valve is designed for controlling 
flow of bulk materials from bins, hoppers 
and chutes in weighing, blending and pack- 
aging operations. It can also be used for 
free air control in heating, ventilating and 
drying. Flexible diaphragm made of cotton, 
duck, nylon, rubber or other materials, op- 
erates like the iris diaphragm of a camera. 
Control lever changes diaphragm opening 
size, material flow. Material passing through 
valve does not contact any moving metal 
parts so there is no possibility of jamming 
or clogging of materials. Valves are easily 
attached to bin and hopper discharge open- 
ings, supply chutes and ducts or in air 
ducts. Fabric diaphragm withstands many 
months of hard use and is replaceable at 
low cost. Available in 5 different sizes to 
fit openings up to 12 in. dia. 
Syntron Co, 492 Lexington, Homer 
City, Pa. 


BRONZE BEARINGS P820 
Plain, flanged, split, or any combination . 


bronze bearings and bushings from small 
sizes up to those 24 in. dia can be had 
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ARE YOU ON 
A MAINTENANCE 


MERRY-GO-ROUND? 


Every year, the United States spends the fantastic 
sum of over eight billion dollars just on maintenance of 
its industrial plant—sad proof that too many companies 
are on a ‘‘maintenance merry-go-round”’! 


Needless to say, this huge expenditure cuts deeply into 
profits . . . makes it imperative for you to examine 
your maintenance costs — find ways to keep them as 
low as possible. 


One proved way to do this is to see that all your 

machines get Correct Lubrication. This means far more me 

than just ‘‘oils and greases.’’ It means an analysis 

of your plant, recommendations of the right lubricants, - 
guidance on when and how to use them. Coueci Lb VeINOK- 


Socony-Vacuum, with 85 years of experience, provides 


this combination of knowledge and product in one WORLD'S GREATEST LUBRICATION KNOWLEDGE 


completely integrated lubrication program, tailored 
Sur AND ENGINEERING SERVICE 


Why not start such a program now . . . and start SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: 
cutting your maintenance costs? MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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THE MAXIM SILENCER COMPANY 92 HOMESTEAD AVE., HARTFORD 1, CONNECTICUT 
Gentlemen: Please send for bulletin on High Velocity Discharge Silencer 


COMPANY ___ 
ADDRESS 


More EQUIPMENT NEWS 


Begins on page 158 


with finishes ranging from an accurate 
machined one for precision applications to 
a semi-finish for rough work. The bearings 
are cast from rigidly controlled metals of 
the proper type for the particular use and 
ean incorporate special lubrication designs 
to meet individual requirements. 

Bronze Bearings, Inc, 964 North Ave 
FE, Cranford, N. J. 


For more data on these items, use post cards, 
2167. Identify request with P ond number 


ELECTRICAL PLUG P807 
Double-spring type blades of the new 
Waldron plug bow out in beth directions 
to insure positive connection, regardless of 
where contact is located in the electrical 
outlet receptacle. The blades possess a 
flexibility that prevents the plug dropping 
from loose receptacles, yet it does not pull 
out too hard in a tight receptacle. These 
blades have been approved by Underwriters 
Laboratories for use on electrical cords in 
making connection up to 15 amp of cur- 
rent at 120 v, or 10 amp at 220 v. 
Laminated Metals Products Corp, 9993 
Broadstreet, Detroit 4, Mich. 


GAS SAFETY VALVE P823 

Combination safety and plug valve, MR-5, 
has a particular advantage in that it fails 
to the safe side in a pilot-flame failure. 
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YOU GET 


/ WITH 


CHAPMAN 
TILTING DISC CHECK VALVES 


There’s no impact on closing — with this valve by Chapman. 


The balanced disc rides the flow smoothly — uses the fluid or 
gas itself to cushion the closing action. The disc lifts away from 


i 

2 

i 


the seat easily on opening; closes quickly, positively—yet quietly. 
Consequently, there’s no rubbing on the seats—little wear on 


hinge pins and bearings. Repair needs are at a minimum — 


maintenance costs low. 


Chapman Tilting Disc Check Valves are available in either 


that the balanced disc is supported on 
the pivot, with arrows showing the iron or steel. Write today for catalog with complete technical 
travel of the disc. A feature of the 
design is that the disc seat lifts away information. 
from the body seat when opening, and 
drops invo contact when closing, with 
no sliding or wearing of the seats. 


The Chapman Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 
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KNIFE-EDGES BITE INTO FLANGE 
SURFACES 


THEY BREATHE WITH VARYING 
PRESSURES AND TEMPERATURES 


A! 


LIGHTER BOLT LOADS. SAFER 
SEALS 


NO DRIP—NO SQUIRT—NO HISS 
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SPIRAL WOUND GASKETS 


The Gaskets with resilience “built in,” to 
make positive, lasting seals. Made for all types 
of pipe flanges, pressure vessels, and for boiler 
manholes, handholes, tube caps, water walls, 
economizers and other boiler accessories. 
A trial will end your gasket troubles. 


OTHER STANDARD INDUSTRIAL GASKETS 


In addition, we offer a complete line of 
corrugated metal and metal-asbestos gaskets; 
solid metal, serrated and profile types. Sold 
universally through Industrial Distributors. 
Ask your Supply House or write 


UNITED STATES 
GASKET COMPANY 


680 N. 10th Street Camden 1, N. J. 


Leading Fabricators of “‘TEFLON’”’ for the 
Chemical, Process and Electronic Industries. 


More EQUIPMENT NEWS 


Begins on page 158 


MR-5 is principally a safety shutoff valve 
consisting of a thermocouple incorporated 
in a high-flow gas cock valve structure. 
Through its use and its lighting cycle, it 
is impossible to allow gas flow into the 
main burner whien it is operating. 

General Controls Co, 1801 Allen Ave, 
Glendale, Calif. 


For more data on these items, use post cards, 
pl67. identify request with P and number. 


POWER SUPPLY P830 

A regulated high-voltage power supply 
with low ripple content and low output 
impedance is possible with the Model 1250 
power supply. The high-voltage supply is 
continuously variable from 200 to 1000 v, 
and delivers from 0 to 500 ma. Power 
supply includes input and output fuses on 
the front panel, a time delay relay, and 
an overload relay. The high-voltage dc 
terminals are clearly marked on the front 
panel. The negative side of the high voltage 
is grounded to the chassis. The rack panel 
cabinet measures 28 in. ‘high, 21% wide, 
and 16 deep. Total weight is about 167 Ib. 
Kepceo Laboratories, Inc, 149-14 - 41st 
Ave, Flushing, N. Y. 


CIRCUIT BREAKER 
Manufacturer’s new circuit breaker has 
12-cireuit capacity, equips each breaker 
with magnetic action. This 12-circuit unit 
consists of four 15-amp breakers, plus two 
20-amp ones with provision for six addi- 
tional. Six pairs of handle extensions are 
supplied. No main switch is required 
ahead of the unit. 
Murray Mfg Co, 1250 Atlantic Ave, 
Brooklyn 16, N. Y. 


PEN RECORDER P818 

Electronic, high-speed pen recorder 
measures rapidly changing variables, such .- 
as those developed in laboratories and test 
applications. Device will prove helpful in 
analyzing fuel efficiencies and engine de- 
sign, for spectrographic and other analyses 
where high scanning rates and narrow 
change increments are encountered. Full- 
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sentatives, designed to 

help you ges MORE from your 
kt fuel, Avaiicble at xe com oF 
: ebliganon in areas covered by 
Beacon Coal Sales Offices. 


Hf you're looking for ways t cat gour fust 
bill... (and whe you may Gnd it 
able ro talk to a Beacon Combustion Service 
Man. In Samber of plants, minor changes 
in firing procedure, addicios of inexpensive 
auxiliacy equipment, or e change is fuels bas 
brought remarkable and gracfying resulcs. 


POR EXAMPLE: Firemen coported “every- 

thing fine” is tig 
Bescon Combustion Service fime gas check 
showed onle 6% inswad of 15-14%. 
Further inspection reweshed ait ing” 
fire at reac. Balancing stoker stroke and feed 
filled blowholes, browrsht the proper 
point, with an increase of 20% or beter in 
boiler eficieacy. 


POR EXAMPLE: Boiler serving widely 
varying toad used me mach reel ia stand-by 


period: Mag suggested 
dtafe aubspential part of che 
coal once wastefully borned in off-periods 


was saved. 


POL XAMPLE: Long-fame fuel in shore- 
fire-crave’ boiler was much of bear 
ap stack. BA. Mao scetormmended change 
ro low voldeite Pash per tor was 
higher—bor com per accually 
dropped. 


Perhaps your plait efficiency, too, con be 
apped by « change in firing practice, hy 
sédicion of inexpensive auiiliary equipment, 
or by change in the of coal, ‘The 
Man will be glad to confer with you in work- 
ing ovt the most profitable procedure for 
your plant 


NOTE TQ COAL. DEALERS: ox of veun gemmedtial or iat 


customers 


tg 


EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH BOSTON CHICAGO 


CLEVELAND 
PHILADELPHIA 


NEW YORK 


For New England: New England Coal & Coke Co., For Export: Castner, Curran & Bullitt, Inc. 


GE Mw wil be pled 


can p you cut &. 7. U 

A service, by our tech- 
sically trained repre. 
he 
Foc 
NORFO 
x RACUSE 


if efficient combustion 
is important... 


look PEABOD 


The same principles of design that have made Pea- 
body Oil and Gas Burners the standard of excellence 
the world over are also available in Peabody Com- 
bined Burners for gas, oil, pulverized coal, and other 
types of fuels. 


If you have a combustion problem that requires a 
custom-engineered solution and maximum effi- 
ciency, call your nearest Peabody representative or 
write us direct. No obligation. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED © LONDON, S.W.1, ENGLAND 


More EQUIPMENT NEWS 


Begins on page 158 


scale signals, which vary as rapidly as 
20 cycles a minute, can be recorded on 
this new model; also, those with peak-to- 
peak amplitude of 10% of scale, varying 
as rapidly as three cycles per second. 
Minneapolis-Honeywell Regulator Co, 
Brown Instrument Div, Wayne & 
Windrim Aves, Philadelphia, Pa. 


For more data on these items, use post cards, 
p167. Identify request with P and number. 


LINE STARTER P801 
Improved starting and control of machine 
tools can be had with the new combination 
Life-Linestarter (Class 11-206-NJ). The 
starter enclosure, NEMA type 12, has a 
continuous neoprene gasket and mounts on 
external brackets. There are no knockouts 
or mounting holes in the box itself. 
Breaker operates by a slam-proof self- 
indicating external handle, but the en- 
closure must be opened to reset the over- 
load relay. In this way the overload is 
brought to the operator’s attention. The 
starters are furnished as standard with a 
220-440-v primary, 110-v fused secondary, 
and a control circuit transformer that can 
be used on either 220- or 440-v supply 
voltage, 50 or 60 cycles. 
Westinghouse Electric Corp, Box 2099, 
Pittsburgh 30, Pa. 


TUBE CLEANER P8114 

Fastest, most economical straight-tube 
cleaner developed by the manufacturer, 
called Model TP-301, is lighter in weight 
than previous products, weighing only 15 
Ib; is shorter, 13 in. over-all; yet has in- 
creased cleaning capacity. It comes in 
sizes to handle from *% up to 2% or even 
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Whatever equipment you prefer, 
here’s the secret of 


LOW-COST POWER 


When choosing your fuel, always keep these three factors in mind: 


i. The types available. Along the Baltimore & Ohio, you’re sure 
to find the type that exactly meets your needs. The modern mines 
in this area produce a wide variety of excellent Bituminous. 

2. Nearness to your plant. With its 11,000 miles of track, the 


B&O offers efficient economic transportation to plants through- 
out the heart of industrial America. 

3. Reserves on hand. Virtually limitless reserves of power-packed 
Bituminous lie in the vast B&O territory—a supply that will 
last for centuries. 


For the secret of dependable, low-cost power as related to your 
specific needs, ask our man! 


Bituminous Coals for Every Purpose 


BALTIMORE & OHIO RAILROAD 


Constantly doing things—better ! 
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VALVES 


Forged 
Steel 
Gate Valve 


Here is a Premium Valve 
that is NOT premium priced 

CHECK THESE DESIRABLE FEATURES: 

Bolted bonnet construction 

Heat-treated and hard chrome plated stainless steel wedge 

Stainless steel gland eye-bolts and nuts 

Two-piece gland and follower 

Tongue and groove bonnet joint 

It’s well designed. It’s low priced in its field. 
See your R-P & C distributor or write nearest R-P & C district office. 


awer, Detroit, Howton, Now ork, Philadelphic, — 
Pittsburgh, Son Fruncises, Brilgeport, Conn, 
R-P & C VALVE DIVISION 


AMERICAN CHAIN & CABLE 


More EQUIPMENT NEWS 


Begins on page 158 


3-in. OD tubes. Hollow shafting is avail- 
able in one piece up to 20 ft, or in sectional 
threaded lengths if desired. The minimum 
practical working headroom is 5 ft. 

This positive, air-driven, rotary-shaft, 
drill-type tube cleaner scavenges the tube 
with air or water while cleaning. It operates 
on air pressures as low as 50 psi. 
Thomas C Wilson, Inc, 21-11—44th 
Ave, Long Island City 1, N. Y. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


HYDRAULIC PULLER P834 
Versatile, effective, Power-Twin hydraul- 
ic puller has a capacity of 17% tons and 
weighs only 10 lb. It features the center- 
hole design of the manufacturer so it can 
be adapted to all pulling systems now sup- 
plied by this concern. Full details are avail- 
able in the bulletin, Power-Twin Hydraulic 
Puller. 
Owatonna Tool Co, 378 North Cedar 
St, Owatonna, Minn. 


DISPLACEMENT INDICATOR P825 

Electronic displacement indicator and 
controller, Type 131, for use with the 
Schaevitz linear variable differential trans- 
formers and pressure transmitters, has a 
range of displacement control from plus 
or minus 0.001 in. to 1.0 and displacements 
greater than ‘his range may be handled 
through mechanical leverage. Pressure con- 
trol is available in the range from 0 to 
10,000 psi. 

Manufacturer states that this device may 
be used as a controller for leveling opera- 
tions, a remote indicator and controller for 
scales, a torque indicator and controller, a 
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fidence in the knowledge of our engineers 


ie ie and the skill of our craftsmen. 
Our piping service is geared to help 


you finish that vital new power plant in 
record time. And we can offer you more 


than just speed. Our high-temperature, high- We are independent piping fabricators and erectors. 
pressure installations have established a 


solid reputation for quality during the past VAY K MAITCHELL & CO., INC. 


half century. Today, most of the nation’s oven en n $ PHILADELPHIA 46, PA 
leading utilities and process plants have con- 
Representatives in Boston, New York, Cleveland, Mobile and Havana 


WES TPORT JOIN T 


PIPING FABRICATORS AND CONTRACTORS SINCE 1899 
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Let us give you an estimate on your next 
job—you'll save time and money. 


‘be 
wat 
st 


WHEN ENGINES, TURBINES OR 


COMPRESSORS OVERSPEED 


LNGINE 


OLDEN 


‘STEAM 


Mechanically or 
Electrically Tripped 


A single speed governor trips a 
pilot control valve, which auto- 
matically closes this valve 
against inflow pressure—thus 
assuring complete protection 
from damage caused by over- 
speeding. 

All Golden-Anderson Valves 
have a special double cushion- 
ing feature which prevents bang- 
ing and chatter. 

Get the life and property pro- 
tection you need—specify and 
install Golden-Anderson cush- 
ioned engine stop valves today! 

Do you have Bulletin S-3 which 
describes this valve in detail? 


lic pecially mpany 


2070 KEENAN BUILDING 


PITTSBURGH 22, PA. 


More EQUIPMENT NEWS 
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tension controller, and a position centroller, 
as well as an automatic control or shutoff 
for pressure systems. 


Sterling Instrument Co, 13331 Lin- 


wood Ave, Detroit 6, Mich. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


PACKAGED BOILER P831 
Completely assembled unit, the Tito- 
steam packaged boiler, is finished, tested 
and certified at the factory. Its operation 
is fully automatic with all controls con- 
tained in a single pushbutton-controlled 
station. The generator mounts on a steel 
skid and can be installed on level and 
solid floors without foundation construc- 
tion. When service connections are made 
to fuel, water, steam and electrical supplies, 
the boiler is ready for operation. No stack 
is needed; a vent through the roof is suffi- 
cient. Thermal efficiency runs not less than 
80% for oil and 75% for gas firing. 
Titusville Iron Works Co, Div of 
Struthers-Wells Corp, Titusville, Pa. 


AUTOMATIC DEGASSER P8il 
Designed primarily for determining steam 
purity, the Hagan automatic degasser pro- 
duces continuously and automatically an 
approximately 50-50 split of a flowing 
steam sample. One fraction contains any 
dissolved solids that may be present and 
the other any dissolved gases. This latest 
model is distinguished by a new case of 
mild steel finished in black and specially 
treated to minimize corrosion. The new 
design makes it easy to disassemble the 
unit, and increases the accessibility of its 
inner workings. 
Hagan Corp, Hagan Bldg, Pittsburgh 
22, Pa. 


WATER REPELLENT P833 

Silicone base, liquid, water-repellent for 
uncoated exterior masonry walls, Monoseal, 
is said to penetrate from 4 to % in. into 
masonry surfaces and provides superior 
water repellency for years. This thin, trans- 


POWER * AUGUST 1951 


| 
‘ MANIC 
t 4 
TIC ENGINE STOP” 
/ 
% 
| 
ip ‘e 
| 
| 
182 
\ 4 


F MOUNTAIN STREAM QUALITY 
FOR YOUR BOILERS-—AT YOUR DOOR 


Melting snow, near the source of a mountain stream, 
gives unusually pure natural water. Nice if your 
power plant is nearby. But if it isn’t. . . 


You can still feed your boiler highest quality water, 
by treating it with AMBERLITE deionizing resins. 
For an AmBERLITE Ion Exchange unit can reduce total 
ionized solids virtually to zero. That means zero silica, 
zero carbon dioxide, zero hardness—all at low cost. 
AMBERLITE units are trouble-free, too. And they 
give you an assured supply of 
the water you need, despite 
wide variations in the quantit 

Treating 
of the raw water supply. MONOBED 
Tired of fuel-consuming DEIONIZATION 
evaporation or low capacity, 
unstable exchangers? Then 
with your consulting engineer ovr booklet, 
or water-conditioning-equipment 
manufacturer. He'll be glad 
to show you how to adapt 
the various combinations of 
AMBERLITE resins to your 
specific water conditions. 


CHEMICALS FOR INDUSTRY 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
Awpeauits is a trade-mark, Reg. U. S. Pat. Off. and in principal 
foreign countries. Washington Square, Philadelphia 5, Pa. 


Representatives in principal foreign countries 


‘¢ 
wea 
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MALLEABLE IRON 


-UNIONS>— 


Save Time and Expense 
in’ Piping Installation 


The fact that Jefferson Unions are made in all types— 
straight through, union ells, union tees and flange 
unions—means that pipe jobs can be simplified, pipe 
joints saved, and better jobs assured at lower cost. 


Exclusive with all Jefferson Unions is the brass seating 
ring made from seamless tubing (not cast) and pressed 
into a machined recess. In addition to the full protec- 
tion and free flow provided, there is no possibility of 
the seat rocking. A truly spherical brass to iron ball 
joint assures permanent tightness without jamming. 


The Jefferson line includes AAR, Enduro 3002, 
Excel 250%, Master 150% as well as either brass seat or 
All-lron seat unions. 


Ask your nearest distributor or get in touch 
with us direct for your requirements. 


More EQUIPMENT NEWS 


Begins on page 158 


parent, colorless liquid protects against 
water and moisture, but does not alter sur- 
face appearance in any way. It can be 
applied by brush or spray, and only one 
coat is needed. 

Monroe Co, Inc, Dept M-1, 10703 
Quebec Ave, Cleveland 6, Ohio. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


RELIEF VALVE P837 
Assemblies consisting of two or three 
Series 33 safety relief valves have been 
developed for safeguarding larger hot-water 
heating boilers from excessive pressures. 
ASME Boiler Code recommends equipping 
hot-water heating boilers with relief valves 
having tested and rated discharge capacity 
equal to gross Btu output of boiler. This 
requirement is met by the firm’s No. 33 
relief valve for boiler ving a gross out- 
put up to 242,900 per hr—about 70% 
of all hot-water boilers. The assemblies 
have been developed for the remaining 
30%, or larger boilers. They give a dis- 
charge capacity equal to the sum of the 
capacities of two or three valves; No. 233, 
496,700 Btu per hr, No. 333, 769,400 Btu 
per hr. Assemblies consisting of proper size 
valves and manifold are packaged, com- 
pletely made up and ready to install. 
With these assemblies, when boiler pres- 
sure reaches 30 psi only one valve opens, 
and only enough to take care of normal 
thermal expansion. If, however, a “run- 
away” firing condition occurs, causing 
steaming and excessive pressure, the two or 
three valves open in progressive succession, 
providing full-rated discharge capacity of 
the assembly. 
McDennell & Miller, Inc, 3500 N 
Spaulding Ave, Chicago 18, III. 


WATER REPELLENT P813 

Masonry, which normally absorbs water 
the same way a blotter does, actively repels 
it when treated with Siliphane. This trans- 
parent product is easily brushed or sprayed 
on exterior above-grade masonry walls of 
all types, including cinder block, concrete, 
brick, limestone, and asbestos shingles. It 
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“The Boiler- 
Room? — On the 
Roof, Sir” 


The “First of Tulsa’ Boiler Room — 
Two Cleaver-Brooks 200 hp. 
Gas Fired Boilers 


Boiler Room Directly 


Behind Roof Sign FURTHER PROOF OF 
CLEAVER-BROOKS BOILER 
FLEXIBILITY 


The new $6,000,000 First National Bank 
of Tulsa, one of the finest buildings in 
the Southwest, is heated with Cleaver- 
Brooks Self-Contained Steam Boilers. 
For very good reasons the boiler-room . 
was placed at roof level. (Boiler-room is 
directly behind roof sign at top of build- 


ing, instead of conventional location in 
basement.) First, since it was a bank 
building, basement space was extremely 
valuable for vaults, storage, and air con- 
ditioning equipment. Then, too, with the 
fresh air intake on the top of the build- 
ing, a considerable amount of piping 
was eliminated by placing the boilers at 
the same point. Since Cleaver-Brooks 
boilers require only a simple vent for 
carrying off combustion gases, long 
stack runs were eliminated, leaving addi- 
tional valuable space within the building. 
These are just a few of the many rea- 
sons why Cleaver-Brooks boilers were 
specified. Being completely self-con- 
tained and compact in design, requiring 
minimum head room ‘and floor area, 
Cleaver-Brooks boilers presented no in- 
stallation problem. 
Cleaver-Brooks Self-Contained Boilers 
FIRST NATIONAL BANK OF TULSA gt ; are available for oil, gas, combination 
TULSA, OKLAHOMA , oil and gas firing, 15 to 500 hp, 15 to 
Carson & Lundin, Architects ; 250 p.s.i., for heating and processing 


Gaynor & Albright . loads. Write for the catalog. 
Mechanical Engineers 


John W. Harris & Associates CLEAVER-Brooks CoMPANY 

Supervisory Contractors 

332 E. Keefe Avenue Milwaukee 12, Wis. 
General Contractor 


C. Wallace Plumbing Co. 
Heating, Ventilating & 


Air Conditioning Contractor Cleaver-Brooks 


STEAM BOILERS 
The First and Finest of their Class 
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Air leaving; 
damper open 


Ni AG AR A ota 
Aero 


entering 


Thermostat, 


Exchanger 


U.S. Reissue 
Patent Nos, 22,533 
and 22,553 


Extends quenching capacity without extra water or 
cooling tower. 


2. Quickly pulls down heat at initial peak load 
of Quenching. 


3. “Balanced Wet Bulb” Control holds quench bath 
at proper temperature, heating if needed to start 
after shut-down, and cools or heats by automatic 
control. 


4, Saves cleaning expense as compared to cooling tower 
. which picks up acids and fumes from air. 


USED IN THE MANUFACTURE OF OVER 


APPLICATIONS 400 PRODUCTS INCLUDING 


Quench Oils 
Cutting Oils 
Lubricating Oils 
Cooling water and 


Aluminum, copper, steel, nickel and alloys. 
Diesel, aircraft, automotive and other engines, 
Chemical processes, plastics, adhesives. 
Gears, bearings, forgings and castings. 
brine Wire, controls, electronic products. 
Cooling gas and Ammunition, explosives, shells, ordnance, firearms. 
compressed air Farm machinery, tools, hardware. 


For help in increasing production, saving of cooling water, 
write for Bulletin $120. Address 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


‘Dept. P, 405 Lexington Ave. New York 17, N.Y. 


Experienced District Engineers in all Principal Cities 


More EQUIPMENT NEWS 


Begins on page 158 


works on an entirely different principle 
from previous types of transparent water- 
proofing and is a product of the chemical 
silicone. It is not a surface film that seals 
the pores of the masonry and prevents 
breathing. Rather, it penetrates deeply 
and coats each part of the masonry with 
a microscopically thin water-repellent film. 
Prima Products, Inc, 10 East 40th St, 
New York 16, N. Y. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


UNIT OIL COOLER P810 
Compact nonferrous tube-and _fin-con- 
structed oil cooler has its cooling element 
supported by a special spring suspension 
to eliminate damage from expansion and 
contraction. Casing is welded steel construc- 
tion for ruggedness and freedom from ob- 
jectionable vibration and noise. A patented 
agitator is said to increase heat transfer 
between cooling air and oil by breaking 
up the oil flow in such a manner that it 
constantly wipes the tube surfaces for 
maximum heat transfer. Device is guar- 
anteed for oil pressures up to 150 psi. 
Young Radiator Co, Racine, Wis. 


SMOKE DETECTOR P829 
Designed for protection of spaces or 
hazards involving slow-burning or smoulder- 
ing fires that ‘generate too little heat to 
operate standard thermal or heat-activated 
detecting equipment, the C-O-Two smoke 
detector is a small chamber that contains 
photoelectric cells into which a constant 
stream of light is projected. Air samples 
from the protected area enter this chamber 
and if they carry any smoke the smoke 
particles reflect light from the steam. This 
actuates a galvanometer-type relay to give 
off audible and visible warning signals. 
C-0-Two Fire Equipment Co, U. S. 
Highway No. 1, Newark, N. J. 


POWER * AUGUST 1951 


ae 
| 
: 
i 
‘ 
it a 
» 
2 
\ 
| 
186 
+ 


.. here's the INSIDE STO 


on how the distinctively new HMTA 


can cut your high pressure pumping costs 


A three-inch, nine- 
stage HMTA pump, 
with section of the cas- 
ing cut away to show 
the rotor assembly in- 
stalled. 


@ When it comes to superior performance 
and economy, it’s the construction 

of a pump that counts. 

That’s why the modern features 

of the Ingersoll-Rand 

Class HMTA pump 

mean so much to you 

in terms of long-range savings. 


wearing rings and stationary channel rings, containing the mul- 
tiple volute fluid passages, make up the compact rotor assembly. 
Interstage sealing rings, compressed between the casing and 
channel rings, give a positive, metal-to-metal seal between succes- 
sive stages. All rotor assembly elements are perfectly matched 
and self-aligning. 

staging and positive, interstage sealing contribute to the high 
efficiency of these units. And practical running clearances—pro- 
portioned for minimum wear—sustain this efficiency over years 
of service. 

RUGGED CONSTRUCTION. The high-strength, symmetrical 
casing, is free from crossovers or cast volute passages. Complete 
radial and axial balance assures trouble-free operation over the 
complete range of pressures and capacities. 

COMPACT, ACCESSIBLE DESIGN. The entire rotor assembly 


can be removed from or installed as a unit in the horizontally- 
split, smooth bore casing—without disturbing the piping. And the 
balancing drum, which is the only high pressure breakdown in 
the pump, can be inspected without opening the casing. 


Ingersoll-Rand 


Pump Divisi 
11 Broadway, New York 4, N. Y. 
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1400 psi 


The complete Unit-Type rotor as-_ 
sembly removed from the casing. 


Ingersoll-Rand Class HMTA 
pumps are available in capacities 
to 1600 gpm and pressures to ap- — 
proximately 1400 psi. For com- 
plete information on these dis-— 
tinctively new multi-stage pumps, | 
write for your copy of Catalog 
7233. Or ask your nearest Inger- 
soll-Rand branch office to give 
you the complete HMTA story. 


COMPRESSORS © ROCK DRILLS 
AIR TOOLS © CONDENSERS 
DIESELS © GAS ENGINES 

CENTRIFUGAL PUMPS 


- 
= 
SIMPLE, UNIT-TYPE ROTOR ASSEMBLY. Impellers, renewable 7 
\ 
~ 
for pressures 
up to 
187 
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SAXTON’S 
SECRET 
WEAPON ..: 


tribution system and the load. 
They discuss various main phases of 

the problem and the allowable limits. ° 
They feel that a simple distribution sys- 
tem with time-current and machine- 
differential-relaying will, because of its 
simplicity, contribute more to power 
continuity for industrial plants than 
will a less adequately maintained elab- 
orate system. AJEE paper No. 51-248. 


ProBLeMs CONFRONTING THE DESIGNER 
in Starting Larce Morors, by C M 
Lathrop and C E Schlecker, Standard 
Oil Development Co. With the trend in 
chemical and petroleum processing in- 
dustries toward more electrification of 
W&T Chiorinator Installation at Saxton Station prime movers, a problem has grown 
on starting large motors. This problem 
: is no respecter of system capacity. As 
an example, the fluid catalytic cracking 
T H N A T R | process in the petroleum industry is a 
| popular one and among the major pow- 
: er consumers is the air blower and gas 
In winning their battle against condenser slime at the Saxton compressor found in this type of unit. 
Generating Station, Pennsylvania Electric Company, in their com- It is not unusual to find a 1000-hp motor 
or larger on a system having a total 
pany publication, called the Wallace & Tiernan Chlorinator their demand of enly 4000 kw. 
“Secret Weapon.” The larger the motor and the smaller 
Here’s what happened before chlorine was tried. Experience ‘he system capacity, the more difficult 
| the starting problem. Even with special- 
‘showed even a small accumulation of slime caused a one inch loss | ly designed motors with especially low 
in condenser vacuum — equivalent to a five to ten per cent reduc- inlet current, voltage drop can be ap- 


tion in plant efficiency. Frequent mechanical cleaning — expensive | P"°ciable. This sudden drop can seri- 


€ 2 | ously affect lighting facilities, increase 
and disagreeable — still left a thin layer of slime. Cleaning com- system current flowing to other motors 


pounds involving acids and alkalis were found an unsatisfactory | already operating on the system. 
answer to the problem Quite apart from these factors are 


os ta several intangible ones, such as damage 
Then Chlorine was tried! Preliminary tests indicated that coal to the distribution system by transient 


consumption could be decreased by about $75 per day. But, feeding overvoltages created by a sudden change 


— 


in line voltage. 
chlorine without special equipment proved both expensive and | : The 
dangerous. A slight variation in feed rates resulted either in insuffi- 


| fitting an individual large motor to an 
cient treatment or excessive chemical costs. bry 

As a result of these tests, a Wallace & Tiernan Automatic | the system's allowable limits. Then find 
Chlorinator was installed at Saxton in May 1949. This precision _if it is acceptable to the motor and its 
chlorinator made possible reduced coal consumption and virtual 
elimination of mechanical tube cleaning — the reasons why a Chet 15% voltage 
W&T Chlorinator is Saxton’s “Secret Weapon.” drop is acceptable from the system's 

Hundreds of power plants have had benefits similar to those 
at the Saxton Station. Your W&T Engineer is prepared to help __ calculations, plus proper torque, speed 
solve your slime problems — why not write for more information 


characteristics and motor characteristic 
today no obligation, of course illustrations to support their discussion. 


AIijE paper No. 51-251. 


CD-36 


Directions for ordering papers on p 156 


Water Treatment 


DEVELOPMENT OF ORGANICS FOR WATER 
TreatTMENT, by J A Holmes, National . 
Aluminate Corp. For many years, 
organic materials, such as tannins, 


WALLACE & TIERNAN 
PRODUCTS, INC. 
E 
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FORGED STEEL 
SCREWED AND SOCKET-WELD FITTINGS 


SCREWED FITTINGS. are designed 
with ample metal sections. The wall- 
thickness is faithfully observed in. final 
manufacture. Extra long bands extend 
well beyond the last thread, providing 
reinforcement at points of severest 
strain, Threading — is long, accurately 

cut, and perfectly aligned to insate tight 
joints. All ate proj 
fered to protect thread 

entrance of the pipe. 


SOCKET-WELD FIFTINGS .. . just 

ates tack weldin 

ng 

go. weldin 

clogged lines, Wall 

the nom: a! pipe thickness permits prop- 

er heat penetration and cotrectly pro- 

fillet weld. 


steels. Drop forging aid 


precision machining males then fight in weight, 


assures accuracy of finish, and all are instrument inspected for perfection of 
threads, sockets, angles and concentricity. Write for Bulletin A3-50, For in 


¥ 
j : 
é 
| 
ial “ 
DISTRIBUTOR PRODUCTS DIVISION BOM—STILLAGAM 1848 ROSELLE, NEW JERSEY 
signer Manufocturers of Forged Steel Fi Voives, Wire 
189 
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TO YOU... 


Lower operating costs 
Lower fuel consumption 


If keeping pace with 
increased demands for 
more power has taxed 
your present plant facil- 
ities to capacity, call on 
a Ferguson First Team— 
qualifed power plant en- 
gineers, designers and 
builders—men who work 
efficiently together and 
with your organization 
— men who know your 
problems, have solved 
similar ones for others. 


Ferguson is aware that in- 
dividual problems must be 
treated as such—there- 
fore thorough prelim- 
inary investigations are 
made in the light of plant 
modernization, renova- 
tion of existing facilities, 
or the need for complete- 
ly new construction to 
affect efficient, eco- 
nomic operation. 


THE H. K. FERGUSON 


COMPANY 


ENGINEERS AND BUILDERS 


Heodquorters: 
Ferguson Building, Cleveland, Ohio 


District Offices: 


New York, Houston, Chicago, 
Los Angeles, Cincinnati 


IN CONFIDENCE’ and WITHOUT OBLIGATION 


PRELIMINARY DISCUSSIONS 


| 


| 


More TECHNICAL BRIEFS 


Begins on page 154 


| starches and other plant extracts, have 


prevented scales and corrosion caused by 
water used in industry. These were sat- 
isfactory until some time in the 1930s 
when higher boiler pressures and water 
temperatures made it necessary to de- 
velop better organic materials. 

Since then the uses of organics have 
been classified and various ones have 
been selected according to their value 
for special purposes, rather than us- 


| ing one material for all purposes. This 


paper describes how research has been 
carried out to identify these organics and 
their specific field of use. MVP paper. 
No number. 


Orcanic SyNeRcists IN Foam Controt, 
by C M Bodach and L O Gunderson, 


| NOW CLEAN 
GENERATORS 
MOTORS 


Dearborn Chemical Co. Tannins, waste | 


sulfite liquors, and other organic ma- 
terials have long been recognized in 
boiler feedwater treatment. Of these, 
ng one in itself has any appreciable 
antifoam properties under the condi- 
tions used. There is a definite need for 


| antifoam treatment, however, since en- 


trainment of boiler water in steam leav- 
ing the boiler results in a series of prob- 
lems well-known to power men. 

In recent years, efficient, long-lived, 
organic anti-foam agents have been de- 
veloped. Among the outstanding are 
certain of the polyamides. 

Tannins have a powerful synergistic 
effect when incorporated with polyamide 
antifoam. When results with the poly- 
amide antifoam are indifferent, the addi- 
tion of tannins greatly improves anti- 
foam efficiency. This improvement took 
place in spite of the fact that the tan- 


nins themselves have no significant anti- | 


foam properties. MWP paper. No num- 
ber. 


Directions for ordering papers on p 156 


Use anp Misuse or Orcanic WaArer- | 


Conpitiontnc Matertars, by R W 
Liddell and L C Bishop, Hall Labor- 


| atories, Inc. In recent years most of 


the operator’s troubles with hard scale 
in boilers have disappeared because of 
better external water softening and in- 
ternal treatment with phosphate chemi- 
cal. In some boilers, however, a new 
problem has come up. Instead of hard 
scale, a much softer material called 
sludge may be found in tubes. Some- 
times this sludge becomes so heavy it 
completely blocks off a tube and no 
water circulates through it. Eventually 
the tube becomes so hot it bursts. 
There are a number of ways to cor- 


| rect this sludge trouble. Softening of the 
| water may be further improved. me- 


chanical changes may be made in the 


boiler to improve circulation and give | 


Without Solvents 


Toxic Hazards 


with New Pangborn AC-4 
Blast Machine 


OW YOU CAN clean electric motors, 

generators and turbines without 
solvents! The new Pangborn AC-4 Blast 
Machine scours armatures, parts, 
frames, coils, ete. with soft (20-mesh) 
corncob grits. 

Since no liquids are used there is no 
need for drying periods and toxic or 
explosive hazards are eliminated. 
Large equipment can be cleaned in 
place and no residue is left to create 
gum or to break down insulation. 


Simple and Inexpensive 
New Pangborn AC-4 Blast Machines 
operate from a standard 40-pound air 
supply. Material costs average 1/10 
of other methods and complete clean- 
ing is finished in half the time. 
FOR DETAILS, write today outlining 
your operation. Address: PANGBORN 
CORPORATION, 90 Pangborn Blvd., 
Hagerstown, Maryland. 
Look to Pangborn for the Latest 
Developments in Blast Cleaning and 
Dust Control Equipment 


Pangqborn 


BLAST CLEANS CHEAPER 
with the right equipment 
for every job 


Drying Period 
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COCHRANE HOT PROCESS ZEOLITE SOFTENER 


1. saves chemicals 

The zeolite softener uses salt instead of 
the more expensive soda ash and phos- 
phates, bringing down the cost of 
chemicals considerably. 


2. saves on capital invest- 


ment? The cost of adding zeolite 
equipment to a hot process installation is 
far less than the addition of an independ- 
ent sedimentation tank and chemical 
feed for a two-stage phosphate process. 


3. lower CO, in steam 

The lower alkalinity resulting from 
using lime alone, plus the fact that this 
alkalinity is all carbonate, causes a re- 
duction in CO? generated in the steam. 


4. less operating atten- 


TION The use of the zeolite soft- 
ener with its simplicity of operation is 
an advantage which is enhanced by the 
longer periods between regenerations, 
due to the lower hardness of the hot 
process softener effluent. 


5. less floor space and 


head room required 
The addition of the zeolite equipment 
requires less floor space and less head 
room than that required for two 
stage phosphate equipment. 


6. lower alkalinity The 
use of lime (or Dolomitic lime) as 
the sole reagent in the hot process 
means that the alkalinity can be 
reduced to about half that ob- 
tained with lime and soda ash. 


7. only one chemical 
needed in the hot 


process It is generally possible 
to use a single reagent in the hot process, 
namely lime or Dolomitic lime, precipi- 
tating the bicarbonates and magnesium, 
leaving the remaining hardness to be 
removed by the more economical zeolite. 


Write for a copy 
of Publication 
5001, giving com- 
plete details on 
this new and eco- 
nomical process 


COCHRANE CORPORATION .- 3106 N. 17th St. .- Philadelphia 32, Pa. 
In Canada: Canadian General Electric Co., Ltd., Toronto « In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City + In Europe: Recuperation Thermique & Epuration, Paris 


OEARRATORS 
WOT PROCESS WATER SOFTENERS ond 
WOT PROCESS 
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Some Typical Installations of Boilers 
By Bigelow 


PETER PAUL, INC., Naugatuck, Conn. 
8,000 Ib. per hour . . . oil fired 
HOTEL DENNIS, Atlantic City, N. J. 
14,000 Ib. per hour . . . oil fired 
GALLO WINERY, Modesto, Calif. 
26,000 Ib. per hour . . . oil and gas fired 
AURORA GASOLINE, Detroit, Mich. 
35,000 Ib. per hour . . . oil fired 
THE STANLEY WORKS, New Britain, Conn. 
50,000 Ib. per hour . . . oil fired 
BARTGIS BROTHERS, lichester, Md. 
60,000 Ib. per hour . . . coal fired 


ST. MARY’S SUGAR, Sorel, ta. 
45,000 Ib. per hour . . . Bagasse 


INTERNATIONAL SILVER CO., Wallingford, Conn. 


30,000 Ib. per hour . . . oil fired 


BEST FOODS, San Francisco, Calif. 
40,000 Ib. per hour . . . oil and gas fired 


Throughout industry, Bigelow boilers are 
piling up service records of efficient steam 
roduction. Each successful installation is 
urther evidence of Bigelow’s boiler- 
making experience. Each is operating proof 
of Bigelow’s ability to build boilers to an- 
swer a wide range of steam requirements. 
Every one of the hundreds of Bigelow 
boilers holding down vital power jobs is 
another reason for you to consider Boilers 
By Bigelow for your plant. 
Write for free catalogs on any of the 
units listed here. 


BIGELOW COMPANY * NEW HAVEN 3, CONN. 


Established 1833 


More TECHNICAL BRIEFS 


Begins on page 154 


better mixing of incoming feedwater 
with the boiler water, or other chemicals 
may be added. 

The organic chemicals are among the 
other chemicals referred to above that 
may be added to water. They do their 
work by keeping the sludge suspended 
in the water and preventing it from form- 
ing harmful deposits. MWP paper. 
No number. 


Directions for ordering papers on p 156 


Piping and Tubing 


Fretp Inspection or Borer Tuses 
Wirn Utrtrasonic ReFiectoscore, by 
JA Tash, Duquesne Light Co. Repeated 
failure of defective superheater tubes 
seriously threatened the continued safe 
operation of two new boilers on the 
author’s company property. To prevent 
any further forced outages it was neces- 
sary that the defective tubes be found 
and removed. Of several nondestructive 
inspection methods considered, the ul- 
trasonic shear wave method and the 
reflectoscope looked most promising. By 
this means 92 sections, representing 
over 1500 ft of defective tubing were 
detected and replaced. With the ultra- 
sonic reflectoscope, the successful pro- 
cedure was that reported by Moriarty 
at the ASME meeting, Sept 1950. 

For inspection purposes the tube to 
be examined was wiped clean to remove 
loose dust and brushed with SAE 30 
oil, which acted as a lubricant and 
lessened any minor surface irregulari- 
ties or deposits so the sonic wave 
would be continuous between the search- 
ing unit and the tube. Oil also insured 
sonic contact of the searching unit with 
the lucite adapter. In examining tub- 
ular material as distinguished from 
plates where the sound path has a 
finite length, the presence of a defect 
in a tube is recognized not by a “pip,” 
but by its movement across the oscil- 
loscope screen as the searching unit 
moves circumferentially. ASME paper, 
No. 51-SA-48. 


INFLUENCE OF FREEZING ON PuMP 
Grounp Cow. Capacity, by A D Kasa- 
dar and I B Fieldhouse, Armour Re- 
search Foundation, Illinois Institute of 
Technology, and R A Budenholzer, II- 
linois Institute of Technology. During 
the past few years the Armour Research 
Foundation has conducted research cov- 
ering both experimental and theoretical 
effects of the heat-pump problem, par- 
ticularly as a practical heating and 
cooling device for all types of build- 
ings. MWP paper. No number. 
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takes the 
“highroad” to 

low cost 

roof protection... 


f Roofing Materials and FREE Roof Check Service 


This aerial view of White Motor Company’s huge 
truck plant in Cleveland puts a real problem into 
sharp focus—that of keeping 30 acres of roof from 
sprouting leaks! 


Since 1940, White has relied on Carey products 
and Carey’s Free Roof Check Service to do the 
job at lowest cost. A job that’s plenty tough in 
industrial Cleveland, where weather whips up 
its worst dishes and corrosive fumes “eat” roofs. 


For proof that White’s program for roof care 
pays off, check these facts: Guided by annual 
recommendations, prepared by Carey Roof Check 


Experts, White forecasts roof performance for the 
year ahead; corrects roof defects as recommended 
with Carey materials. Thus small troubles never 
reach major proportions—and yearly roof costs 
stay within bounds of the budget. 


Whether your problem is one of roof design, 
replacement, repair or maintenance, it will pay 
you to consult with Carey. Backed by over 78 
years’ experience, and unrivaled research facilities, 
Carey products and services are the finest obtain- 
able—cost less in the long run. Call your Carey 
Industrial Sales Engineer or write direct. 


Patented Carey Enamel 

process used to cover worn-out 
slate roofs at White Motor Com- 
pany's plant in Cleveland, Ohio. 


Where artificial light is always 
in use, skylights ore covered by 
the Carey Enamel Clod system. 
This eliminates costly labor for 


Built-up roofing at the White plant is main- 
tained in prime condition by tough, long- 
lasting Careyclad and Corey Fiber Coating — 

ially f lated i d the grind- 


TAKE ADVANTAGE OF 


CAREY'S FREE ROOF CHECK 


INSPECTION SERVICE 


The Carey Roof Check Method is 
backed by more than 78 yeors 
of field experience by Carey 
roofing engineers. Following in- 
spection, you get a written report 
on the condition of your roof, 
the flashings, porepet walls, 
coping, gutters, etc., and recom- 
dati i or 
repoir, Write today for details. 


cleaning and replacing windows. ing abrasion of weather and corrosive fumes. 


FROM THE HOUSE OF CAREY 
Built-wp Reefing © Careystone Roofing and Siding © Super-Light 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio. In Canada: The Philip Carey Co., Ltd., Montreal 3, P. Q. 
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UNIVERSAL UNAFLOV 


One of two 200-Kilowatt Engines 
in State Hospital Plont. 


Three-cylinder “Universal Unaflow” with 
600-kw. D-C generator, in hospital. 


Public officials are saving money for the taxpayers all over the 
United States. Operating costs are being held down in public 
buildings of all types in which electric power is generated by 
Skinner “Universal Unaflow” Steam Engines. 


The buildings are Federal, State, County, and Munici- 
pal. They include universities, colleges, training schools, 
high schools ... hospitals, sanitariums, asylums, soldiers’ 
homes . . . penitentiaries, prisons, reformatories, detention 
homes. . . state capitols, office buildings. 


Skinner Engines drive generators to furnish power and 
light, and compressors for refrigeration. Exhaust steam is used 
for space heating, air conditioning, processing, and laundry. 
Their records for economical, dependable operation have 
been established over a period of four decades, in public 
institutions and private industries. 


Write for case studies of what has been 
accomplished in industries similar to yours. 


For Over 80 Years, Doing One Thing Well— Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 


ELECTRONICS 


d from page '02 


ondary 1S. Transformer primary 3P 
connected across this network ener- 
gizes secondaries 3S that apply a po- 
tential to the grids of tubes 7, and T,. 
By controlling the current in de coil D 
of the saturable reactor, the grid poten- 
tial can be phase-shifted with respect 
to the anode volts. In this way tubes 
T, and T, can be made to conduct for 
any part of the anode voltage wave that 
gives the desired motor speed. 

Constant-Voltage Circuit. Secondary 
4SH that heats the cathode and sec- 
ondary 4S that powers rectifying tube 
T, are energized from primary 4P. This 
tube supplies de to the speed-control 
circuits at a constant voltage through 
voltage regulating tube VR. If we as- 
sume that the voltage is down through 
secondary 4S, current flows from the 
center tap 7’, through tube VR, resistor 
R,, to cathode and top anode of 7, to 
4S. On reverse polarity the lower anode 
of T, and the bottom half of 4S conduct 
to give full-wave de, which is filtered by 
capacitors Cy, C, and resistor R,. 

Voltage across VR is held at about 
150 v and is applied across speed-regu- 
lating potentiometer P. This circuit is 
from center tap 7 on 48 through P, 
Ry and R,. 4SH and T,. A tachometer 
generator, driven from the motor shaft, 
connects between contact A of the po- 
tentiometer and the grid of T,, the lower 
half of the dual triode T, T;. The tach- 
ometer is shown as a de machine, but 
is an ac unit whose output is rectified 
to de. 

Starting the Motor. To put the motor 
in service the line switch (not shown) 
is closed. This energizes transformer 
primary 5P to heat the cathodes of all 
tubes and a timing relay begins to time 
out. After a specified time, contactors 
M and LS can be closed by pressing the 
start button. Before the motor starts, 
the voltage of the tachometer generator 
is zero. Under this condition the grid 
of 7, is given a plus bias from T on 
4S to the cathode and grid of T;, through 
tachometer generator G, Ri, and R, 
to 4SH. 

Tube 7, then conducts maximum cur- 
rent from cathode to anode, through 
R, and to 4SH. Volts’ drop across R, 
raises the potential on the grid of T, 
to where this side of the tube cannot 
conduct. This potential is applied from 
the right-hand end of R, through R,, 
grid to cathode of 7,, through R, and 
R, to 4SH. Incidentally the voltage on 
the cathode of 7, is limited to that 
across R,. 

Since T, cannot conduct there is no 
voltage drop across R, and the bias on 
tube T, is zero. This tube then conducts 
full current from cathode to anode of 
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Now within seconds you can get an 
accurate and complete picture of com- 
bustion conditions in your furnaces. A 


Cities Service Combustion Engineer, by 
applying his exclusive Heat Prover, will 
quickly secure continuous, accurate 


readings that reveal any oxygen excess 
or waste combustibles present. 

Operators throughout the country, 
by using these instant readings as their 
guide, have been improving furnace 
output and product quality, while sav- 
ing fuel. 

Similar results are possible at your 
plant. Start the ball rolling today for a 
FREE Heat Prover test of your furnaces. 
Simply call or write your local Cities 
Service office . . . or else return the cou- 
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THE COMPLETE CITIES SERVICE LINE FOR THE 
METAL FABRICATING INDUSTRY INCLUDES 


Chillo Cutting Oils Trojan Greases 
Trojan Gear Oils Optimus Cylinder Oils 
Pacemaker T Hydraulic Oils 
Q-T (Quenching and Tempering) Oils 


Cities SERVICE O1L Co. 
Sixty Wall Tower, Poom 64 
New York 5, N. Y. 


Without obligation please send your booklet, 
“Combustion Control for Industry.” 


Name___ 
Company 
Address____ 

City and State 
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ROBINS ENGINEERS DIVISION: Designing and 


INSIDE STORY 
OF SMOOTH PERFORMANCE 


Take another look at the inside of this undersea hose. It’s as 
smooth as your garden hose, even though it is 12" in diameter 
and its walls contain heavy wires for additional strength. 


It took a lot of skillful engineering to produce that smooth 
interior. Hewitt-Robins was the first to do it. 


Because there are no wire ridges and no corrugations, tur- 
bulence is minimized . . . sediment can’t collect . . . cleaning is 
simplified. And flow is as much as 50% faster than through a 
rough-bore hose of the same diameter and length. 


Smooth-bore hose is one of a long list of basic advancements 
in hose construction originated by Hewitt-Robins. 


For over a century, we have been building better hose and 
other industrial rubber products to facilitate the handling of 
fluid and solid bulk materials. 


Today, we produce over 1000 different types of hose made 
from natural and synthetic rubber. Each is able to meet precise 
requirements—for flexibility and lightness; for resistance to 
abrasion, corrosion, erosion and shock; for ability to stand up 
under pressure and suction. 


If you have a hose problem or need, come to hose head- 
quarters, 


HEWITT if} ROBINS 


Executive Offices: 370 Lexington Avenue, New York 17, N. Y. 


HEWITT RUBBER DIVISION: Belting, hose and other industrial rubber products 
ROBINS CONVEYORS DIVISION: Conveying, screening, sizing, pr ing and dewateri chi 


gineering of materials handling systems 


Hewitt-Robins is participating in the it and 
fi ing of K ky Synthetic Rubber Corporation 
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T;, resistor R, cathode to anode of 7,, 
resistor R,, the de coil D of saturable 
reactor X and to 4SH. Current through 
coil D saturates reactor X to shift the 
voltage on the grids of tubes 7, and 
T, almost in phase with the anode volts. 
These tubes then conduct during prac- 
tically all of the anode wave and the 
motor accelerates. 

Tachometer Generator. As soon as 
the motor starts to run, the tachometer 
generator produces a voltage of the 
polarity shown. This generator tends 
to put a minus bias on the grid of T, 
from — on G to the grid and cathode 
back to + on the generator. How high 
this bias can be depends on the setting 
of potentiometer P. If contact A is on 
the minus terminal of P, full generator 
voltage is applied from grid to cathode 
of T; to — on P and to + on G. 

Since minus bias on 7, grid is at a 
maximum, current flow through this 
tube and 7, and coil D of saturable re- 
actor is at a minimum and ac impedance 
of X will be near maximum. Grid volt- 
age of T, and T, will be cause to lag the 
anode volts to where these tubes conduct 
for only a small part of the anode volt- 
age wave, and motor speed will be at a 
minimum. 

Speed-Adjusting Potentiometer. If 
contact A is set on the + terminal of 
potentiometer P, voltage of generator G 
is applied from grid to cathode of T,, 
through the potentiometer back to G. 
Full-voltage drop across P now opposes 
that of generator G so minus bias on 
the grid of 7; is at a minimum. This 
tube, as previously explained, will con- 
duct full current as will 7, and the de 
coil D of saturable reactor X. Grid bias 
on tubes 7, and 7, is phase-shifted so the 
tubes conduct for a large part of the 
anode-voltage wave, and the motor will 
come to top speed in the low-speed 
range. Thus by moving contact arm A 
from — to the + on potentiometer P, 
any speed within the low-speed range 
may be had. 

The tachometer generator also tends 
to hold the speed constant at any set- 
ting of the potentiometer. Assume the 
motor operating at a given load and 
speed. If the load decreases, speed 
would tend to increase and up the volt- 
age of generator G. This raises the 
minus bias on the grid of tube 7, and 
«current flow through it, tube 7, and de 
coil D of saturable reactor X decreases. 
Bias on the grids of tubes 7, and 7, is 
phase-shifted to delay firing of the tubes 
to slow down the motor and hold speed 
constant at near the preset value. If the 
motor slows down because of a load in- 
crease, effects of the tachometer genera- 
tor are to increase speed to normal. 
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BELL GOSSETT 


Canadian Licensee: $. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto, Canada 
HEAT EXCHANGERS — FORCED HOT WATER HEATING SYSTEMS — WATER HEATERS — REFRIGERATION EQUIPMENT 


Plant engineers and maintenance men are astonished 
at the performance of the B & G 1522 Pump... because 
this unit licks the pumping jobs which usually cause 
trouble. For these reasons— 

First: Leak-proof Mechanical Seal—ends stuffing box 
troubles. 

Second: Spring-type flexible coupling—contributes to 
unusually quiet operation. 

Third: Hydraulically balanced impeller. 

Fourth: Easily serviced. Removal of a few bolts permits 
separation into three parts. 

Fifth: Interchangeable parts. The bearing bracket sub- 
assembly, inochadion shaft and sleeve bearings, is manu- 
factured to close tolerances and is interchangeable in 
all 1522 Pumps. 

Sixth: Shaft alignment maintained by extra long, oil- 
lubricated, high-grade bronze sleeve bearings. 

Seventh: Standard motors—easily obtainable from motor 
manufacturer's local stocks. 

Eighth: With all these features B & G 1522 Pumps are 
competitively priced! 

B & G Series 1522 Pumps are available in all-iron, 
bronze-fitted, all-bronze and stainless steel units. Ca- 
pacities to 130 GPM—heads to 115 ft. Write for catalog 
CY-350. 


PUMP 
Flexible cou- 
pled. Capacities 
to 1200 GPM— 
heads to 320 ft. 


Dept. CD-36, Morton Grove, Illinois 


BaG 
SERIES 1510-15 ee 


2 
eee coe Meee 
: | CUSONS 
B&G 1522 Hydro-Fic PUMP 
will better satisfy 
5 your pumping needs | 
. 
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GASKET CUTTERS 


Send for: 


IMustrated 
covering the com- 
plete ALLPAX line. 
Consult nearest dis- 
tributor for your 
requirements. 


Packing for all 
services; Valve 
Discs; Retainer 
Packing; Molded 
or Mandrel Cut 
Packing Rings; 
Packing Hooks. 

Any shapes, cut from any materials... 

quickly, easily and accurately 


This tool can prove invaluable to you—as a time and labor- 
saver, enabling you to cut your gaskets as you need them 
without wasting time or material. These precision tools quickly 
pay for themselves. 

New Improved ALLPAX Cutter—Priced at $26.00, 
cuts holes from 14" to 48” in such materials as felt, rubber, 
cork, asbestos sheet, etc. 

ALLPAX JUNIOR Cutter—Priced at $7.50—cuts 14" to 
= round, oval, square, or irregular shapes. All prices f.o.b. 
‘actory. 


THE ALLPAX COMPANY INC. 


805 Mamaroneck Ave., Mamaroneck,N.Y. 


New Valve has Many 
Advantages: see Frick 
Bulletin 193 


Now! A New 
Safety Valve, Built 
1 on a Better Principle 


This improved equipment has the seat and 
moving parts of stainless steel; no danger of rust- 
ing fast! The parts are self-align- 
ing and accurately made. The 
opening is full, giving the valve 
much greater 
earlier types 

The new valve can be re- 
seated after it opens. It meets the requirements of the 


latest A.S.M.E. and A.S.A. B-9 Codes. Built in 12”, 
%", 1" and 1%" sizes. 


capacity than 


PATENT PENDING 


Sensitive, dependable, and safe, this valve will give 


your refrigerating system the adequate protection 
you need. 


Order today from your nearest Frick Branch or; 


Distributor, or direct from 


Fri DEPENDABLE REFRIGERATION SINCE 


WAY WE PIC PENNA 
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ELECTRONICS 


Minimum-Current Control. Potenti- 
ometer P, sets the minimum current 
through de coil D of the saturable re- 
actor and the minimum speed at which 
the motor can operate. This circuit is 
from tap 7 on 4S through P, Ry, P,, 
R,, and R, to coil D. Current flow in 
this circuit is independent of what hap- 
pens in 7, and 7,. If we block these 
tubes there is still a minimum de cur- 
rent flowing through coil D to give a 
minimum selected motor speed. 

If potentiometer P, contact arm 4A; 
is turned to full clockwise position, P, 
will be cut out of circuit, and current 
flow in coil D will cause the motor to 
operate at top minimum selected speed. 
Turning contact arm 4, to full left posi- 
tion cuts P, into circuit. Current flow 
through coil D is now at a minimum as 
is also lowest selected motor speed. 

Movement of arm A on P cannot re- 
duce the speed below that set by P,. 
It can only increase the speed above the 
minimum set by A,, not below that value. 
Movement of contact A controls only 
the minus bias applied to 7, by the ta- 
chometer generator. Therefore, potenti- 
ometer P adjusts motor speed between 
a minimum and a maximum low-speed 
range, while the driven machine is being 
made ready for full-speed operation. 
After the machine is ready to run, a 
button on the control is pressed to open 
contacts LS and close HS. Speed is then 
regulated by the master controller posi- 
tioning contacts SC on the resistors RS. 

Control Applications. This type of 
control is used on paperbag making 
machines, printing presses and similar 
drives where inching and threading 
speeds of 2 to 25% of rated value are 
required. Speed regulation in the low- 
speed range with electronic control is 
less than 1% when the load changes 
from 15 to 125%. Cost of this type of 
drive is in general less than for the 
standard 2-motor drive with a slow- 
speed gear and overrunning clutch. 

The author acknowledges with thanks 
the assistance that William Elliot, en- 
gineer, Cutler-Hammer, Inc., rendered 
him when he wrote this article. 
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STOP VIBRATION at source. If it’s bad 
enough to burn out lamps, it does ma- 
chines no good either. I doubt if vibra- 
tion is entire cause of quick burn-out. 
Voltage variation during motor starting 
can cut lamp life. If vibration can’t be 
stopped at source, cushion each socket 
or fixture with a rubber gasket cut 
from ordinary sheet material. 

With conduit outside walls, use rub- 
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AVAILABLE FOR YOUR NEEDS 
... ANYWHERE 


PRECISION-PROCESS SEAMLESS WELDING FITTINGS 


Nation-wide availability through key distribution cen- 
ters is yours when you specify Globe Welding Fittings. 
For the finest in seamless welding fittings and a Globe Welding 


dependable source of supply, look to Globe and your | Fittings Catalog. 
Globe distributor. 


For complete information 


Globe Steel. Tubes Co., Milwaukee 46, Wis. Producers of Globe seamless stainless steel tubes — Gloweld 
. welded stainless steel tubes — alloy — carbon — seamless 
Chicago ® Cleveland © Detroit © New York © Philadelphia 


steel tubes — Globeiron seamless high purity ingot iron 
St. Louis © Houston ® Denver ® San Francisco ® Glendale, Cal. tubes — Globe Welding Fittings. 
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ber or other soft materials to isolate 
vibration. Washers of same material 
: under locknuts at pull boxes also help. 


DROP CORDS, six or eight inches long, 
could cure YM’s trouble. They absorb 
vibration, increase lamp life. Make up 
cord with male plug on one end and 
a lamp receptacle on the other. This is 
an inexpensive out for a costly situa- 
tion. 
Cuartes H Expert /rvington, N.J. 


NEAT TRICK. We stop overheating and 

] loosening of lamps by turning the wash- 

| er on the base contact into a vertical 

<i position with a knife. Lamp is screwed 

into socket where it stays without 
further tightening. 


GREEN FANS . . . Used by Many Leading Utilities C A Wixkes Oaklyn, N.J. 


One significant fact about Green Fan Installations at the New BEND SOCKET TONGUE OUT slightly to 
Orleans Public Service Plant is that two different boiler manu- | stop lamp vibration in socket. This puts 
facturers were involved . . . two different types of boilers but more compression on lamp. Make sure 
Green Draft Fans for all three boilers. Each boiler has two Green socket is rigid in fixture and that heat 


can escape from lamps enclosed b 
Induced Draft Fans and one Green Forced Draft Fan. globe. ” apiece is 


When a concern has specialized on an important piece of J P Mutvey Yonkers, N.Y. 
power plant equipment for many years, that firm is rightly called 
the “authority” on the subject. This is the position of Green 
Fuel Economizer Co. in the field of mechanical draft fans. The Find 
tion does cause failure. Some areas 
near trouble spot may be vibration-free. 
Place clear lamp in trouble spot and 
inspect with high-power magnifying 
glass. Filament usually fuses together, 
reducing resistance. Abnormal current 
burns filament. 


name Green is synonymous with Draft Fans highly acceptable 
to industry. 


The Line of Green Induced and 
Forced Draft Fans includes 
many types in many sizes which 
are described in Bulletin No. 
168. We shall be glad 7 discuss Try dampening vibration with 44 or 
your fan requirements with bk ffi 
your ewe cugineer, with your 4g in. sponge rubber at points of fixture 
consulting engineers end with support. Check correct method of 
the boiler manufacturer of your mounting lamps. Some manufacturers 
cheice, have a definite position for satisfactory 
operation. Tighten nearby fixture straps 
and conduits to keep transmitted vibra- 
tion at a minimum. Replacing fixture 
socket with all-rubber weatherproof 
socket may reduce vibration. Direct 
shocks usually aren’t as severe as con- 
stant vibration, which keeps filament 
wires in constant motion. 

If bulb neck contacts porcelain or 
bakelite socket shell, heat and expan- 
sion may crack glass. Air enters and 
bulb takes on a milky color. These are 
called “leakers.” 

New 2000-hr lamps are ruggedly 
built, have long life. These may do trick 


Fuel Economizer “J | where vibration is a troublemaker. 
7 


L Firzparrick Jefferson City, Mo. 


COMPANY INC. | SIMPLEST CURE, and most effective one. 


is either vibration-service or rough- 


service lamps. Vibration-service lamps 


ECONOMIZERS © FANS ® AIR HEATERS @ CINDERTRAPS are for use where high-frequency vibra- 


tions are present; rough-service lamps 


200 POWER + AUGUST 1951 


( 
( 
| 


Venice No. 2 Steam Power 
Station, Venice, Illinois 


| ollowing a report on the industrial power needs of 


the Union Electric Power Company area made by 
Stone & Webster Engineering Corporation, we were 
retained to design and construct this 400,000 kw Steam 
Power Station. The station, located at Venice, Illinois, 
on the banks of the Mississippi River, has established 


an outstanding record for efficiency and reliability. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 


5 MAMMOTH of the MISSISSIPPI 
4 
33 3.35 | - 33 a 
i 
: 
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Here are a few reasons why Spence Regulators 
give you accurate regulation and long, trouble- 
free life: 

Single-seat Packless Construction 

Large Balanced Metal Diaphragm 

Sensitive Pilots 

SECO Metal Seats and Discs 

Springs out of path of steam 

No dismantling for inspection 


PRESSURE REDUCING — Self-operated, 
dead-end regulators powered by large, 


metal diaphragms. Sizes 
“4 in. to 12 in. Pressures to 600 psi 
750 F. 


BACK PRESSURE CONTROL—Wide se- DIFFERENTIAL PRESSURE—Agcurate 


lection of sensitive pilots to meet exact- control of delivery pressure @?a con- 

ing requirements. Initial pressure clos- : stant, adj diff i from 3 to 

ing, guaranteed to shut tight. Packless ‘ in 150 psi above enother source of fluid 
fon, mete! di e pressure. 


pressure control for steam pumps. 
Steam pressures to 600 psi 750 F, pump 
discharge pressures to 2000 psi. 


LEVER OPERATED—Pilot lever for con- 


= nection by cable or mechanical linkage 
TEMPERATURE REGULATING—Com- to floats or other devices. Slight actu- 


and valve control. ator motion opens and closes main 


Shuts will not  wiredraw “or be 
d by overh @- to 126; 


os SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW 


=] 
VA 
pence 


Provide 

More Efficient 
Furnace and 
Boiler Operation 


A. P. Green produces plastic and castable re- 

fractories designed to meet the varying service 

conditions in different sections of industrial heat- 

ing and power units. It has been proved both 

practical and economical to install a specific 

material to meet the condition in each section. ae 

Complete monolithic linings can be installed ie: Ee 
quickly and easily. In monolithic construction, 
there are no exposed joints subject to attack 
by flame or slag — linings remain air-tight and 
do not bulge — longer service is obtained. 


There is an A. P. Green refractory product ap- Typical application of A. P. Green plastic and castable refractories 
plicable to each type of service requirement. . « . forming @ monolithic lining in a 3-drum low head boiler. 
A. P. Green produces SUPER-PLASTIC to meet 

certain extreme conditions — PLASTIC Quik-Pak The A. P. Green Fire Brick Company Engineering Depart- 
to meet requirements of a high heat duty refrac- ment will assist you with further information on the appli- 
tory — KAST-SET where a high quality refrac- cation of these materials to new units or the conversion of 
ory castable is desired —KAST-O-LITE for existing furnaces. Call your local A. P. Green distributor 
zones where a lightweight castable refractory . . « he’s listed in the yellow pages of your telephone 
with insulating properties is necessary. directory ...or write... ~ 


Distributors in the Principal Cities of the World 

pao Flere A. P. GREEN FIRE BRICK COMPANY 
oS ae MEXICO, MISSOURI, U. S. A. 

A. P. Green Fire Brick Company, Ltd. in Canada 
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KENNEDY Fig. 27, Bronze Gate Valve, 
125 Ibs. steam, 200 Ibs. WOG, non-shock 


bronze 
gate 
valves... 


TO ASSURE DEPENDABLE OPERA- 
TION with minimum mainten- 
ance, the complete KENNEDY 
Line is job-fitted ... every valve 
specially designed and engi- 
neered for the job it has to do. 


THE SIMPLE, STURDY DESIGN of the 
rugged KENNEDY Fig. 27 Bronze 
Gate Valve, for example, elim- 
inates the small, quick-wearing 
parts that can cause frequent 
repair expenses. 


EXTRA TIGHTNESS, without undue 
wear on the packing, is assured 
by an unusually deep stuffing 
box. Stripping of the stem and 
disc threads is practically impos- 
sible. Ribs cast on inside of 
valve body fit into channels in 
disc to maintain straight-line 
operation of all moving parts. 


THE STUFFING BOX is provided 
with gland, and the valve can be 
repacked under pressure when 
wide open. 


SCREWED BONNET AND WEDGE 
DISC are standard on the Fig. 27 
in sizes from 4” to 3”. Larger 
sizes are constructed with bolted 
bonnets and cam-type double 
discs with parallel seats. Work- 
ing pressures 4” thru 3”: 125 
Ibs. steam, 200 Ibs. WOG, non- 
shock. 344” thru 6”: 100 Ibs. 
steam, 150 WOG, non-shock. 


TO SAVE TIME AND TROUBLE, the Fig. 27 is job-fitted for easier installation, too. Wide, 
heavy pipe-end hexes have generous chamfer and precision threading ... help you 
make tight connections quickly and easily. 


FOR BEST RESULTS and real economy, standardize on KENNEDY Bronze Valves, and the 
complete line of KENNEDY Iron Valves, Malleable, Cast-Iron and Bronze Pipe Fittings. 


WRITE FOR CIRCULAR 102 .. . BUY FROM YOUR LOCAL DISTRIBUTOR 


Est 1877 


VALVES 


KENNEDY 


VALVE MFG. CO. «+ ELMIRA, N.Y. 


PIPE FITTINGS 


FIRE HYDRANTS 


More PLANT PROBLEMS 
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for places where you have shocks or 
jolts. In sizes above 25 watts, bulb is 
generally a size larger than a standard 
lamp. Sockets are identical. Test both 
types to find which is best for job. 
Damping of vibrations in fixture isn’t 
too satisfactory. 


Davi H Noste Wilmington, N.C. 


VOLTAGE CHANGE causes more trouble 
than vibration. With 120-v bulbs the 
filament gets too hot when voltage rises. 
If there is any vibration at this time 
filament breaks. I’ve more than doubled 
the life of our bulbs by replacing 120-v 
units with 130-v lamps of the same wat- 
tage. These give up to and even better 
than 3000 hours of life. 

Cart A Frey Chicago, Ill. 


Fixture rod (conduit) 
“from outlet box 


-2 


“*-Qptional location 


Vibration- of conduit 
absorbing 
spring Bulb socket 


“Ret lector 


SEVERAL SOLUTIONS are practical. 
Simplest is use of special bulbs. They 
last about 339% longer but don’t burn 
as brightly. Vibration- and rough- 
service lamps cost somewhat more than 
general-service units. 

Another way of doing job is outlet 
boxes, fitted with an internal spring. 
Fixture or fixture rod is attached to 
cover and vibration is absorbed in this 
way. Weight supported by spring is 
sum of bulb, reflector, bulb guard, 
socket, wire and fixture rod weights. 

Third method uses shock-absorbing 
socket as in sketch above. Y M’s best bet 
is to try this socket with several dif- 
ferent bulb types to see how long each 
lasts. Correct bulb that has right bright- 
ness and longest life can be easily 
selected. 


A J Breucetmans Hoboken, N.J. 
MORE ON COAL JAMS 


Eprror’s Note: Lack of space prevented 
publication of this answer in June. 

SOLUTION of LS’s problem is simple 
and can be done nicely with standard 
equipment. Buy a swing-type switch 
from coal-scale manufacturer. Switch 
paddle rides on coal as long as it is 
flowing. When a jam stops coal flow to 
scale feeder, paddle swings to vertical 
position, sounds alarm. If desired, swing 
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a proved expansion joint 
for pressures up to 5500 psi 


OTHER CMH 
EXPANSION JOINTS 


For low and medium pressure service you may 
take advantage of the same engineering skill 
that has developed FLEXONIFLEX units. CMH 
Controlled-Flexing Expansion Joints are avail- 
able in copper or stainless steel for pressures 
2 to 300 psi, sizes to 48” I.D. CMH Free- 
Flexing Expansion Joints are also available in 
copper or stainless steel for pressures up to 
30 psi. sizes to 48” I.D. Larger sizes are avail- 
able in both types for special applications. 


mes in the design of the CMH FLEXONIFLEX 
Expansion Joint—the ‘proved-in-service” high pressure 
expansion joint—now make it possible to offer units for 
working pressures up to 5500 psi. For all power and proc- 
ess applications it means that the advantages of compact, 
easy-to-install expansion control may be used at pressures 
far beyond those which had previously been considered safe. 

Standard FLEXONIFLEX units have bellows type stain- 
less steel pressure carriers, single or multiple ply, lined or 
unlined with integral control rings and end sections. Sizes 
range from 54” through 6” I.D., although larger sizes can 
be furnished. Suitable for temperatures from sub-zero to 
1600° F. (higher with special materials). 


For specific recommendations send complete details of 


your application. 


oe, 


ge CHICAGO METAL HOSE Corporation 


1301 $. Third Ave. * Maywood, Ill. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE SOURCE 


for every flexible metal hose requirement 


Convoluted and Corrugated Flexible Metal Hose in a Voriety of Metals * Expansion Joints for Piping Systems 
Staintess Steel and Brass Bellows * Flexible Metal Conduit and Armor + Assemblies of These 
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.. . NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 
and resistance to vibration. Extra durability is built into this insulation. 
In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 
“powder”, settle or disintegrate. It is unaffected by steam or water leak- 
age. It maintains an attractive, smooth finish. Precision pipe fit is assured, 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 
when you specify Mundet 85% Magnesia Pipe Covering and Blocks. 
Write for new heat insulation Engineering & Specification Data Manual. 


Mundet Cork Corporation 


Insulation Division, 7107 Tonnelle Ave., North Bergen, N. J. 
Mundet district offices are located in these cities: 


ATLANTA DALLAS 10 JACKSONVILLE 6, FLA. NEW ORLEANS 16 
399-41 Elizabeth St., WE. 601 Second Ave. 800 E. Bay St. 315-25 W. Front St. 
BALTIMORE 30 DETROIT 21 KANSAS CITY 7, MO. NEW YORK 17 
612 Bottery Ave. 14401 Prairie Ave. 1401 St. Lowis Ave, 33) Medison Ave. 
BOSTON HOUSTON 1 KNOXVILLE PHILADELPHIA 39 
57 Regent St., M. Combridge 40 Commerce and Palmer Sts. 1221 Grand Ave. 456 N. 48th St. 
CHARLOTTE 3, W. C. INDIANAPOLIS 4 LOS ANGELES ST. Louis 9 


507 S. Coder St. 15 E. Weshington St. (Maywood): 6116 Walker Ave. 3176 Brannon Ave. 
CINCINNATI 2 In Canada: SAN FRANCISCO 7 
427 West 4th St, Mundet Cork & Insulation, Ltd., 35 Booth Ave., Toronto 440 Brennen St. 


INSULATION FOR HIGH & LOW TEMPERATURE 
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switch can be arranged to automatically 
start a vibrator at bunker outlet when 
there’s no coal on scale feed belt. It 
will also stop vibrator as soon as coal 
flow starts again. This eliminates noise 
of continuously-running vibrator. It 
also prevents packing of coal at bunker 
outlet. Many plants run well with this 
arrangement. 

Similar alarm can also be installed 
on upper part of coal distributor; see 
sketch. As LS says, clearing bunker 


Vibrator--~~ 


Swing 
switch, 


Conical 
ff mon-segregating 
4f Coal distributor 


jams will probably stop downspout 
jams. But alarms in both places are 
useful. These units are standard equip- 
ment available from downspout manu- 
facturer. 
Artuur J Stock Cleveland, Ohio 
Stock Equipment Co 


General Electric Co has received an or- 
der for a 180,000-hp wind-tunnel drive— 
the greatest power output ever concentrated 
on a single shaft—for installation at the 
National Advisory Committee on Aviation’s 
Ames Aeronautical Lab at Moffet Field, 
Calif. The drive consists of four 45,000-hp 
720-rpm variable-speed induction motors 
mounted in tandem on a single shaft to 
drive wither of two axial-flow compressors. 


Westinghouse Electric Corp’s new plant 
at Union City, Ind., for %- to 1/20th-hp 
motors will produce 75,000 units a month 
when it goes into production. The Small 
Motors Div has tripled its output. 
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Here’s the Perfect Partner 
for your Large Compressor 


Advantages for you to remember: 


You save money with E-M Engine-Type Syn- 

chronous Motors. No belts to buy .. . and 

space-saving direct mounting on the crankshaft puts 

installation cost at minimum. Full-voltage starting is 

economical. Soundly engineered, efficient design 
gives you lowest operating cost. 


© You're assured of long-life, trouble-free 
ra service. Frames of E-M Motors are heavy 
deep-section fabricated steel, reinforced and 
welded into a single unit. Wide rotor spokes have 
high torsional strength, and field poles are securely 
anchored with a liberal safety factor. 


Fe You can profit in performance and save in 
* costs by contacting E-M early on compressor 
drive problems. For reliable, efficient service, E-M 
Engine-Type Synchronous Motors and Polarized 
Field Frequency Control are recognized as the best 
for any large compressor operation. 
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E-M Engine-Type Synchronous Motors are 
made-to-order for compressor drives 


@ Linked hand in hand for dependable production at 
Parke, Davis & Company in Detroit (above) are the 
reciprocating air compressor and its most important work- 
ing partner... an E-M Engine-Type Synchronous Motor. 

The advantages you get in economical operation, space- 
saving installation and low maintenance costs have made 
E-M Engine-Type Synchronous Motors “perfect partners” 
for large reciprocating compressors. 

This closely matched association of compressor and 
motor offers you significant benefits. These direct- 
connected motors, having only a stator and rotor, give 
you unbeatable simplicity, efficiency and low cost service. 
The E-M Polarized Field Frequency Control insures 
perfect synchronizing and complete motor protection. 

E-M engineers have met and solved compressor drive 
problems for nearly 40 years. As a result, they can design 
each E-M Engine-Type Synchronous Motor to match 
exactly specific compressor operating characteristics. Be 
sure to check E-M before you specify your next large 
compressor installation. Contact your E-M field engi- 
neer, or write the factory for E-M’s 24-page booklet on 
Air Compressors . . . ask for Synchronizer No. 32. 

ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


1200. TPA-2098 
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FOR SAFETY’S SARE 


Control Valves from the Floor 


Babbitt 


—Adjustable— 
RIM 
with Chain Guide 


ELIMINATES 


STEP-LADDER 
CLIMBING 
R f djustable 
care of! ‘all valve R I 
makes and types; fits 
wheel diameters from 2 
30 inches. 


@ Climbing on benches, machines, boilers 
or treacherous stepladders to control over- 
head valves is absolutely unnecessary, fool- 
ish risking of life and limb. Why permit 
such risks when the safe and sure BABBITT 
Adjustable Sprocket Rim with Chain Guide 
is available at such low cost? Overhead 
valves are conveniently and safely operatcd 
right from the floor! 
@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising 
i stems. It is installed quickly by clamping 
onto the hand wheel of the valve. 


" @ Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of nearest distributor 


BABBITT STEAM SPECIALTY CO. 


MARMADUKE 


I ever shipped on,” I told Mike coming 


d from page 146 


off watch. Mike only grunted and got | 


purple around his masthead. 

“After a week Mike was ready to 
blow a fuse. He was itching to argue— 
but I never complained. That got him 


so jerky he started losing sleep. No one | 


ever relieved him before without com- 


plaining—and he didn’t know what to | 


do about it. 
“But I owed Mike a debt—and I'd 


_pay him—with interest. 


“In port the auxiliaries exhausted 
into the small auxiliary condenser. This 
was a small horizontal surface con- 
denser with its waterbox connected di- 
rectly to the circulating pump under it. 


| 
| 


The wet vacuum pump was in the op- | 


posite end with the steam end in the 
middle, in tandem, and it ran both 


| pumps. 


“The steam end was simplex, with a 


| direct-acting slide valve. I knew shoul- 


Babbitt Square, New Bedford, Mass. 
| assistant said he’d overhaul it at sea 


fer STRENGTH 
‘Tri=Lox 


RECTANGULAR 


OPEN STEEL FLOORING 


OEFLECTION 


The locked-in strength of Tri-Lok enables 
it to stand up under heavy loads—even on 
long spans. Get maximum strength, air 
and light with minimum weight. 

Tri-Lok is also available in Diagonal, or 
Super-Safety U-type Flooring, and in Stair 
Treads of all types. Write for Bulletin 
KM 1140, 

The Tri-Lok Company is also equipped 
to furnish riveted and Tri-Forge welded 
open steel flooring. Tri-Lok can be fur- 
nished in a variety of metals, including 
aluminum alloy, stainless steel, etc. 


DRAVO CORPORATION 


National Distributor forthe | 
Tri-Lok Compeny 
Dreve Bidg., Pittsburgh 22, Pa. 
Sales Representatives in 
Principal Cities 


ders on the valve chest and inside the 
cylinder, with bum piston rings thrown 
in for good measure, was the trouble. 

“When the steam end stuck, no cool- 
ing water circulated through the con- 
denser. Then the backpressure valve. 
set at 15 pounds, popped and the engine 
room filled with steam in no time. Each 
watch the pump got worse. The first 
leaving San Pedro. But that was an- 
other six weeks off. 

“Holding steam for sudden cargo 
winch demands on two boilers, watch- 
ing the water, and keeping an eye on 


| the engine-room auxiliaries was a full- 


time job for one man. So that con- 

densate unit stalling was a headache. 
“I got tired of running into the 

engine room. So I pulled an old op- 


| erating trick and fixed that pump so it 


ran smoothly on my watch. Then | 
talked the 12 to 8 water tender into 
changing watches so Mike Brannigan 
took over from me. 

“Mike was suspicious and for good 
reason. The slow, dull thump, thump 
of that pump could be heard or felt all 
over the ship. When it stopped sud- 
denly, everyone aboard was conscious 
of it. 

“When Mike came down the usual 
ten minutes early to check the plant 
before taking over, he was looking for 
trouble. He felt, smelled and gave 
everything a double check. He was 
sure I was up to something but he 
couldn’t find a thing wrong. And that 
condensiig unit ran like a_ ship’s 
chronométer. 

“Mike checked the pump’s stroke, 
the exhaust cushioning valves, the valve 
links’ movement, and he listened to the 
valve. He even checked the sea suction 
and discharge valves for being wide 


diesels, 

heavy equipment look a little 
the worse for wear—give them a 
quick rub-down with Oakite Ren- 
ovator. 


F your generators, 


Mixed with water, Oakite Ren- 
ovator combines both solvent 
and emulsifying cleaning action— 
goes after grime, oil, grease, 
smoke-haze, fingerprints in a 
hurry. Just wipe surfaces clean— 
then polish with a dry cloth to 
bring out high paint luster. No 
rinsing necessary. No fire hazard. 
Safe on the hands and pleasant 
to use. 


FREE MANUAL tells all about it. 
Also describes 70 other ways to 
save time and money on mainte- 
nance. Discusses such jobs as 
e Descaling heat 
exchangers 
e Degreasing repair 
parts 
e Reconditioning filters 


Stripping paint 


Removing rust 
e Cleaning hard-to- 
reach places with 
Steam-Detergent Gun 
Copy yours for the asking. Call 
your Oakite Technical Service 
Representative. Or write Oakite 


Products, Inc., 23 Thames St., 
New York 6, N. Y. 


wMDUSTRIAL 


OAKITE 


wic® 
* METHODS * 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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574,000 TONS 
CRUSHED COAL 
_ (WITHOUT OVERHAULING) _ 


23 Year Old 
AMERICAN CRUSHER 
Now Ready for 


New Career 


Far from being ready for retirement, the 23-year-old American Crusher, 
whose rotor is shown here, was recently overhauled and transferred to its new 
home at the Arkwright Mine in Morgantown, West Virginia—where it is now 
prepared to start a new and productive life. 

Since 1927 this mechanical “old faithful” has reduced over 212 million 
tons of 6-inch lump to minus 34 inch screening—at a total parts-replacement 
cost of only $.0007 per ton (including the recent reinstallation costs). 

Only such features as the exclusive, patented Shredder Ring—originated 
and perfected by American—could produce such long-lived, economical per- 
formance as shown in this typical case history. When you plan to purchase a 
coal crusher, plan to investigate the built-to-produce American Rolling Ring 
Crusher. 


WRITE for Bulletin “CRUSHING 
COAL AT LESS THAN 1; PER TON’ 


1349 Macklind Ave. 
St. Louis 10, Mo. 
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PULVERIZER COMPANY 
Ring Crushers 


Your Maintenance Costs 


Once a Dart Union is in place you can forget it. 
You'll have a drop-tight joint that stays tight — that never requires 
re-tightening and extra maintenance. 


Why? Primarily because Darts are made with extra 
care. Seats, for instance, are both of a special bronze alloy — highly 
resistant to corrosion and pitting. And they're accurately machined 
then spherically ground to ensure wide, true-bearing joint surfaces. 
Finally, high-test, air-refined, practically indestructible malleable 
iron is used so body and nut can shrug off the toughest abuse in 
installation or use. 


Try Darts! — you'll find the longer, 


better service means true economy. 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh 


; This True Ball Joint Makes the Difference 


| 
| 
| 


MARMADUKE 


d from page 208 


open. But everything was just right 
and the pump thumped along merrily, 
as it had all through my watch. 

“T lay in my bunk aft, taking equal 
strains on all my bearings and making 
a complicated experiment in fluid-flow 
resistance from a bottle of Sandpaper 
Gin. All of a sudden I heard the pump 
stop. That was about a pint after Mike 
relieved me. Then that pump took to 
stopping every half pint or so. 

“I wised up the 4 to 12 watch so he 

kept the unit running on his watch like 
I did. After a few days, Mike spent 
most of his watches barging through a 
cloud of steam, climbing on top of the 
boilers to the atmospheric valve, gallop- 
ing down to monkey with the pump’s 
valve gear and cursing a purple streak 
at the top of his voice. The pump never 
stopped on our two watches—only on 
Mike’s. 
“Look here, Mike Branigan,’ yelled 
the First after a few watches. ‘How in 
hell is it that pump stops only on your 
watch? What in the hell do you do, put 
the evil eye on it?’ 

“Mike sputtered and fumed, finally 
blurted, ‘It’s me watch, First. Give me 
the 4 to 12 and she'll run.’ The First 
didn’t argue, he changed Mike’s watch. 
But again that pump stopped shortly 
after Mike came on. The end of each 
watch he’d come up red-faced, dripping 
sweat and muttering to himself. 

“Mentioning that pump to Mike was 
fighting words. He got so hoppy he’d 
hang around the fireroom fiddley and 
engine-room skylights when off watch, 
rubbernecking below. 

“On his new watch Mike had so 
much trouble he again asked to be 
changed. So again the First shifted our 
watches. 

“But Mike no sooner took over his 
new watch than the pump stopped. And 
she had been thumping steadily along 
for the previous 16 hours. That was 
too much for even little Dan O’Hara, 
the chief engineer, who usually kept out 
of the engine room. He took off for 
below. 

“What you doing to this Goddam 
pump, you thick-headed Harp,’ yelled 
the chief. “The minute you hit the floor 
plates she stops. If you don’t know 
what you’re doing, for Saint Patrick’s 
sake—LET IT ALONE,’ 

“Most of the day gang were around. 
Mike’s ears glowed a bright red and 
they wiggled a little—like they might 
take off in flight. He was sore enough to 
drown his own mother. Finally he 
roared, ‘WADDA YA MEAN, WHAT 
AM I DOIN’ TO THE PUMP. I JIS 
COME ON WATCH. I AIN’T EVEN 
HAD TIME TO CHANGE ME BURN- 
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PUSH OPERATION 


LimiTorques are 


Write for 
catalog on your 
business letterhead. 


PITTSBURGH + CHICAGO + HOUSTON - LYNCHBURG, VA. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 
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NICHOLSON W. O. TRAPS 


STOP COSTLY LOSS 


s With cost of steam and com- 
pressed air steadily increasing, 
these 3 leak-proofing features of 
Nicholson weight-operated traps 
are proving important cost-cutters 
in many plants: 


1) No air-wasting vent, such as is in all 
inverted bucket traps. 


Catalog 751 


for steam, air press. to 200 Ibs. 


OF STEAM AND AIR 


2) Positive water seal at valve. A Nich- 
olson W. O. trap cannot lose prime 
and leak live steam. 

3) Large orifice keeps valve clean, pre- 

venting blow-through. 


Three types, for pressures to 1500 Ibs. 
Working parts of stainless steel. 


MODEL WO 
for steam, air press. to 650 Ibs. 


W. H. NICHOLSON & CO., 125 Oregon St., Wilkes-Barre, Pa. 


We have them in standard or extra gauges 
in all sizes. Accurately fabricated to any 


specification. 


CHICAGO 


LOS ANGELES 


MARMADUKE tinued from poge 210 


ERS YET. AND WHAT HAPPENS? 
—JI know Surfaceblow is doin’ somethin’ 
—but jis let me ketch him,’ he grunts. 

“ ‘Look here, Mike,’ I told him in the 
messroom that evening. ‘You’ve been 
trying to foul me up with your clumsy 
tricks ever since I came aboard. But 
you’re only fooling yourself. Why don’t 
you pack your bag and start all over 
on some other ship and play the game 
right.” 

“*No overgrown gorilla’s runnin’ me 
off this ship’, yelled Mike, stubbornly. 

“But for the next three days Mike 
had trouble. He’d come on watch 
and BINGO—the pump would stop. 
It got so the boys were making bets 
on the exact time. 

“By the time we hit San Pedro, Mike 
had enough. He packed his seabag and 
left the Heliopolis soon as we tied up.” 

Marmaduke paused, looked around 
the hall. “What did I do to make that 
pump run on my watch?” he asked, 
with a smug look on his pan. 

“After she stalled twice on me, I 
checked her steam end. I found a half- 
inch valve in its steam line on the 
electric-generator platform above. This 
valve was hooked to atmosphere. 

“I screwed a 4inch-long nipple ver- 
tically into it, with another valve on its 
end. Then I filled the nipple with rod- 
swabbing cylinder oil. By closing the 
top valve and cracking the bottom one, 
that oil fed gradually into the steam 
cylinder during my watch. Before go- 
ing off watch I unscrewed that rig and 
hid it. 


“I knew that oil wasn’t used on steam , 


ends aboard ship and that it wouldn’t 
help the boilers, but it would keep the 
pump running until she was repaired. 
To be on the safe side, I gave the boil- 
ers a surfaceblow once each watch.” 
Marmaduke paused again. “To beat 
people like Mike at their own game, 
you gotta be smarter than they are,” he 
roared. “That's one piece of unfinished 
business I finished—for good.” 


WITH OUR READERS 


d from page 5 


to wonder how many 50-year subscribers 
we have. How about letting us hear from 
you, old-timers? 

And that led us to another thought. We 
thoroughly enjoy visits from Power readers. 
We like the chance to put our feet up and 
talk about your problems and ours. And 
we like the opportunity to show you 
around the McGraw-Hill Building, give 
you a look behind the scenes of a top- 
flight publishing operation. 

Next time you're in New York, come in 
to see us. The welcome mat is down and 
the latchstring is out—Ed. 
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All These Were Once 


DUST COLLECTION 
PROBLEMS, TOO 


48 Carbon Black 
Plants 


203 Metallurgical 
Installations 


205 Acid Plants 
40 Paper Mills 


270 Detarring 
Installations 


216 Power Stations 
73 Steel Plants 


99 Oil Refineries 
and Miscellaneous 
Installations 


Your electrical precipitator installation will be individually . ions: 
engineered...and based on the Research Corporation’s ex- Typ cal One Day Collecti ‘ 
perience graphically shown by that towering pile of thou- 250 TONS OF FLY ASH ® 6 TONS OF SODA SALTS AT 
sands of blue prints. A PAPER MILL ® 25 TONS OF SODIUM SULPHATE AT A 


This knowledge is a valuable asset that will help Research KRAFT MILL * 6 TONS OF BLAST FURNACE DUST 
engineers to “tailor-make” your Cottrell installation. For 


example, they can more quickly determine the right an- 
swers to such variables as the size, shape and type of both 
discharge and collecting electrodes, their relative spacing, 
flue arrangements and many other factors. At Research RESEARCH 
you can count on profitable solutions to individual problems, CORPORATION 
In hundreds of power plants today, Research Corporation 
Cottrells are collecting 90% to over 99% of fly ash from 405 Lexington Avenue, New York 17, N. Y. 
pulverized fuel boilers. Write for your free copy of an in- 122 South Michigan Avenue, Chicago 3, Illinois 
formative booklet giving valuable data on these installa- 
tions. RC-116 


. 
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CHECK THESE: 
ATLAS PRODUCTS 


Check the ATLAS Prod- 
ucts below on which you 
want complete data. Mail 
to us with your name, firm 
name, and address. 

Type Reducing 

Valve 

‘| (© Other Reducing Vaives 
4 Damper Regulators 
a ) Temperature Regulators 
| () Exhaust Control Systems 
‘| © CAMPBELL Boiler Feed 
Water Regulators 
‘| ©) Pump Governors 


Pressure Regulators 
Oil Control Cocks 

Humidity Controllers 
Thermostots 

Balanced Valves 

Control Valves 


rated steam: for reduced working pressure 
in one stage. Sizes %”, 1”, 144”, 114”, 2 
Type “B” for 400 and 600 Ib. Service with Temperature 
Stainless Steel and Nitralloy Seats—Stainless Steel 
Ends—Pilot Operated. For reduced working pressures from 1 lb. to within 30 Ib. of initial 

pressure in one stage. Designed and built to withstand severe corrosion and wearin 
under high pressure and temperature conditions. Sizes 1”, 114” 


Series 4\) for steam service to 400 lb. Series 60 for steam service to 600 Ib. 


With this STELLITED valve 
wide fluctuations in initial pres- 
sure have practically no effect 
on the reduced pressure because 
of the pilot operation. Renew- 
able piston chamber, internal 
pilot valve and main valve 
strainers. Main valve disc seats 
tight because dise is guided by 
center bearing cast integral with 
seat ring. Control diaphragm 
and controlled pressure port are 
integral with the valve body. 
The main valve is caused to 
open wide and close tight with 
slight changes in the reduced 
pressure through the operation 
of the pilot. 

In addition, Type “B” is sim- 
ple to maintain. Main valve disc 
and pilot valve are easily re- 
moved for cleaning or regrind- 
ing. The entire pilot valve can 
be lifted out by merely remov- 
ing diaphragm and unscrewing 
pilot valve seat. 


Type “B” for 250 tb. Service. Iron Body—Flanged Ends—Bronze or Nickel Alloy Seats and 
Valves—Pilot Operated. For initial working pressures from 20 to 250 lb. saturated steam: 
for reduced working pressures from 1 lb. to within 20 lb. of initial pressure in one stage. 
Sizes: 2%”, 3”, 4”, 5”, 6”, 8”. 
Type “B” for 300 tb. Service. All bronze—Screwed or Flanged Ends—Bronze or Nickel Alloy 

Seats and Valves—Pilot Operated. For initial working pressures from 25 to 300 Ib. satu- | 
from 1 Ib. to within 20 Ib. of initial pressure | 


Specialists in Regulation for More Than a Half Century 
289 SOUTH ST., NEWARK 5, N. J. 


Represented in Principal Cities 


to 900° F.—Steel body. Monel Metal. 
iston and Piston Chamber—F1. 


‘More POWER NEWS 


mot TYPE “B” valves are now 


STELLITED 


At the right we show ATLAS TYPE “B,” always a remark- 
able performer, and now a much better performer because it is 
STELLITED. The Pilot Valve is made entirely of that famous 
metal. The seat is STELLITE faced. 

Try a Type “B” and you will find that it is unequaled for a 
Service that demands tight seating and uniform reduced pressure. 


page 152 


Hickory plant, now under construction on 
the Cumberland River in Tennessee. 

Three other plants have been built on 
this river system: Wolf Creek with 377,000- 
hp capacity and 214-to-111-ft head is sched- 
uled for operation by the end of this year. 
Center Hill with an installed capacity of 
189,525 hp and a 206-to-134-ft head is also 
scheduled for operation by the end of this 
year. A third plant, Dale Hollow, went into 
operation in 1948 with two 25,000-hp units. 
A third unit is now being installed, which 
will bring plant capacity to 75,000 hp, under 
a head of 154-118 ft. 

Wolf Creek plant is directly on the 
Cumberland River with Center Hill on 
Carney Fork and Dale Hollow on the Obey 
River, tributaries of the Cumberland. Old 
Hickory is being built on the main river 
and is the fourth of 16 projects that the 
U.S. Corps of Engineers has planned for 
complete development of the river. This 
will include over 1,100,000-hp of power 
capacity. 

Consideration by the Commission of 
additional proposals will be postponed for 
the time being, since it is felt that four 


| study projects is the maximum that can be 


carried on simultaneously in view of the 


| demands that will be placed on technical 


personnel of the AEC and its laboratories 
and contractors. The two laboratories 
principally concerned are the Argonne 
National Laboratory at Chicago and the 
Oak Ridge National Laboratory at Oak 
Ridge, Tenn., both of which have heavy 
development programs of high importance 
to the national defense. 


COMING EVENTS 


Aug 20-23—American Institute of 
Electrical Engineers, Multnomah Hotel, 
Portland, Ore. R S Gardner, assistant 
to secy, AIEE, 29 W 39th St, New York 
18, N. Y. 


Sept 10-14—Sixth National Instru- 
ment Conference and Exhibit, Instru- 
ment Society of America, Sam Houston 
Coliseum, Houston, Texas. ISA, 921 Ridge 
Ave, Pittsburgh 12, Pa. 


Sept 25-28—American Society of Me- 


c £ rs, fall meeting, Radis- 
son Hotel, Minneapolis, Minn. O B Schier, 
chairman, ASME, 29 W 39th St, New York 
18, N. Y. 


| Nov 5-8 — All-Industry Refrigeration 


| 


and Air Conditioning Exposition, Navy 
Pier, Chicago, Ill. George E Mills, show 
director, 1346 Connecticut Ave, N W, 
Washington 6, D. C. 


Fred J Koster, chief engineer of Roosevelt 
Hospital, Manhattan, has been awarded by 
the National Asssn of Power Engineers, 


| New York Chapter No. 1, the “Dr Robert 


Grimshaw Medal” for outstanding engi- 
neering ability. The presentation has been 


| made by Harry A Waite, supervising engi- 


neer of the Hotel Astor at the chapter 
headquarters, Masonic Temple. 220 E. 15th 
St. New York City. 
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Approximately 
Ya Actual Size 


SERVICE RANGE— 
Maximum body pressure, 40 Ibs. 
Body tapped for 1” pipe top 

and bottom. 
Shipping weight, 25 pounds. 
ELECTRICAL RATINGS— 
A.C.—'2 hp. 115 or 230 Volts 
A.C.—25 Amps. 115 Volts; 122 
Amps. 230 Volts (Non-Induc- 
tive Load) 

Pilot Duty Service: 

A.C.—125 Volt-Amps. 115 or 230 


UNDERWRITERS’ APPROVED FOR 
HAZARDOUS LOCATIONS — 


Here is a2 complete float-operated 
electric controller that can be used under 
conditions where a conventional controller 
could not be used. It is the McDonnell No. 65 
explosion-proof float controller, for water 
tanks, receivers and other liquid storage 
systems. 

This dependable float controller can be 
used to “make” or to “break” electrical cir- 
cuits at either high or low liquid levels — 
for example, controlling motors, signal 
lamps, electrical element;, etc. It has been 
Underwriters’ Laboratori +s, Inc. tested and 
approved for use under the following 
hazardous conditions: 

Class 1, Group C—Atmospheres contain- 
ing ethyl-ether vapors, or cyclo- 
propane. 

Class 1, Group D—Asmeshhoves contain- 
ing gasoline, petroleum, naphtha, benzine, 
butane, propane, alcohols, acetone, benzol, 
lacquer solvent vapors, or natural gas. 


Class 2, Group F—Atmospheres contain: 
ing carbon black, coal or coke dust. 

Class 2, Group G—Atmospheres contain- 
ing flour, starch or grain dusts. 

Naturally, to receive this approval, the 
No. 65 is built to highest standards ingor- 
porating McDonnell! packless construction, 
heavy-duty mercury switch and totally en- 
closed wiring and terminals. Standard switch 
furnished breaks circuit with falling liquid 
level, but reverse acting switch, completing 
circuit with falling level, is also available. 
Float chamber is heavy cast iron; float is 
copper; float rod, brass; bellows, bronze. 
Service range and electrical ratings are 
shown opposite. 

A consideration of the operating charac- 
teristics, pressure range and materials will 
suggest many important uses for this float 
operated electric controller. Ask for circular 
and service recommendation covering your 
particular conditions. 


MSDONNELL & MILLER, INC., 3500 N. Spaulding Ave., Chicago 18, Ill. 


A 
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% D.C.—57%2 Volt-Amps. 115 or 
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MATCHED PUMP, 
TURBINE AND 
GOVERNORS IN 
ONE COMPACT 
LIGHTWEIGHT 
ASSEMBLY 


The Coffin high efficiency pump combined with a high speed 
two bucket row turbine result in minimum steam consump- 
tion on even the toughest pumping operations. For example, 
Coffin single stage pumps at 7200 RPM are the approximate 
equivalent of 3 to 6 stage pumps at 3600 RPM. Coffin 12 inch 
turbine bucket wheels at 7200 RPM are equal to 24 inch 
turbine bucket wheels at 3600 RPM. Superb Coffin engineer- 
ing includes many other maintenance-saving features. Get all 
the facts on Coffin designed Turbo Pumps, now! 


STANDARDIZED PARTS REDUCE LOSS OF TIME 


an All Coffin models are assembled to specification from stand- 
ia ardized stock parts. Fast service from regular stocks of any 
es wearing part is available at all times. For immediate ship- 

' ment of guaranteed rebuilts, check on the time-saving Coffin 
Exchange Plan! 


Ask for free 
DATA 
FOLDER 


Contains com- 
plete specifica- 
tions and opera- 
Lo tional data on 
Coffin Turbe 
Pumps for ma- 
wad tine and gen- 
one eral service. Call 
or write today, 
for your copy. 


Jr. 
COMPANY 


324 SOUTH DEAN STREET 
ENGLEWOOD, NEW JERSEY 
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APPOINTMENTS 


Riley Stoker Corp announces establish- / 

ment of a direct factory branch office at 

504 Pan American Bldg, Camp and Poydras 

Sts, New Orleans, La. T C Beatty, district 
manager, will be in charge. ° 


Houston office of Leeds & Northrup Co 
has been moved to 2480 Time Blvd, Hous- 
ton, Texas. 


General Electric Co reports the following 
personnel changes: Alan Howard is ap- 
pointed operation manager for gas turbine 
div. J P Keller becomes assistant operation 
manager. . . . Richard S Walsh is now 
manager of induction motor sales div of 
Small and Medium Motor Divisions at 
Schenectady, N. Y. . . . John T Holleran 
is named manager of the Fort Edward, 
and Hudson Falls operations of Trans- 
former and Allied Product Divisions at 
Fort Edward, N. Y. . . . Harold R. Berkal 
assumes duties as wire and cable specialist 
for Construction Materials central district. 
He will serve the Omaha trading area with 
offices at 438 Electric Bldg in this city... . 
G H Campbell succeeds A W Lunn who 
retires as manager of the company’s New- 
ark, N. J. office. . . . Raymond C Freeman 
is named manager of Welding Divisions at 
Fitchburg, Mass. Alanson U Welch suc- 
ceeds him as manager of engineering of 
the same divisions. 


GE also announces the following new weld- 
ing distributors: Serving New York State 
from Poughkeepsie west to Geneva is Weld- 
ing Engrg & Equip Co, Syracuse, N. Y. 
Eastern and Northern New Jersey, the 
metropolitan area of New York and Long 
Island, and New York State north as far 
as Poughkeepsie is being handled by 
Welding Sales Corp, with offices at Newark, 
N. J. Welding Equip Sales Co of Buffalo 
will cover New York State west of Geneva. 
The above distributors take over sales and 
services formerly offered by Welding Engrg 
Sales Corp of New York City. Alabama 
Oxygen Co is chosen to handle the Bir- 
mingham area. Odland Iron Works will 
serve the Toledo, Ohio area. 


Executive changes in the Boston Works of 
Allis-Chalmers Mfg Co have been made 
as follows: Leonard J Linde has become 
assistant general manager and chief engi- 
neer; Henry P Pinkham, assistant chief 
engineer; John F Chipman, product engi- 
neer; George W O'Keeffe, manager of 
sales; Alfred E Kilgour, assistant manager 
of sales; Russell J Neagle, special repre- 
sentative; and Chester D Ainsworth, star-4- 
ards engineer. 


Timken Roller Bearing Co, Canton, 
Ohio, reports the promotion of H J Urbach 
to executive engineer; C M Maratta, chief 
consulting engineer; L A Holder, chief 
mechanical engineer; and R A Schimpf, 
chief works engineer. 


New distributors and their assigned terri- 
tories for Nordberg Mfg Co are: Houston 
Engine & Pump Co, 1939 St. Bernard St, 
Houston, Texas (Gulf Coast of Texas and 
territory within a 100 mile radius of Hous- 
ton); O’Keefe Motors Inc, 403-15 Samuel 
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RING BALANCE METERS 


This wide range accuracy is due to the unique design 
and precision construction of the Hagan integrator. 

In this integrator, a large toothed wheel is set in 
motion periodically. The movement at each interval 
is governed by the flow index pen and is proportional 
to the momentary rate of flow. The wheel is geared 
to a counter which registers the total flow through 
any period, by difference in the counter readings. 

The Hagan integrator differs fundamentally from 
others in that all associated parts rotate around a com- 
mon center. As a result, angularity errors are elimi- 
nated and only one simple adjustment is required for 
calibration throughout the range. The large six inch 
integrating whee: produces the required selectivity to 
integrate as low as two percent (of chart) with high 


accuracy. With this construction, wear between toothed — 
wheel and the pawls is eliminated. There are no_ 
clutches to wear and slip. 

The instantaneous pawl action also produces high — 
accuracy under rapidly fluctuating flow conditions. 5 

The graduations on the large wheel and pointer fa- ' 
cilitate checking the calibration of the integrator at 
any point in the range in one minute or less. 

The Hagan Integrator is a self-contained unit and 
may be mounted conveniently in any of the various 
types of Ring Balance flow meters, or pneumatic 
receivers. 

For full information on this and other features of 
Hagan Ring Balance meters, write to Hagan Corpora- 
tion, Hagan Building, Pittsburgh 30, Penna. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 
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GOOD TEMPERATURE | rons wo 


you will find Foster Temperature 


heating and cooling equipment 


FEWER HEADACHES | 


and cooling systems. The reason 
for this acceptance is that they 
offer a simple, dependable an- 
swer to accurate, automatic tem- 
perature control. They do their job well, with a minimum 
of maintenance. 

The Foster line of Temperature Regulators is also good 
news for plants where ovens, dryers, cookers, coolers, 
pasteurizers and similar types of equipment ore ox- 
tensively used. By Hing P 

they help the uniformity of material in ‘process and 
often save fuel. They enn be furnished with casing 
wells so that thermal units can be replaced without 
lowering liquid level of vessel. 

Foster Engi are t to work with you to get 
the right type of regulator for your own specific needs. 


Here are 4 typical Temperature Regulators in 
the Foster Line of more than 8 standard types. » 


The Foster Type 34-T controls tempero- The Foster Type T-3 controls temperatures 


? tures within approximately 1° F plus or minus, within 3° to 5° F, plus or minus, using 
; using steom or gases as heating medium, steam, woter or other liquids and gases os 
Internally pilot-operated, diaphragm actu- heating or cooling medium. Handles lorge 
ated; valve travels from shut-off to full volumes with low pressure drop across 
opening with relatively small temperature double sects. 
change. 


The Foster Type T-4 controls temperatures The Foster Type T-10 combination temper- 
within plus or minus 5° F, using small vol- ature and pressure regulator permits safe use 
umes of steam, woter or other liquids or of steam ot pressures considerably higher 
gases as heating or cooling medium. Direct- than the shell of the heated vessel is built 
acting, single seated for tight shut-off. to withstand. Adjustable for both tempera- 


ture and pressure. 


REGULATORS OR BREAKERS... STRAINERS... SIRENS... SAFETY VALVES. 
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St, Trenton, N. J. (northern half of New 
Jersey); Midwest Utilities Power Equip 
Corp, 1270 Augusta Blvd, Chicago (north- 
eastern Illinois, Indiana and western Mich- 
igan). 


Bigelow-Liptak Corp has chosen Otto 
von Perbandt as its representative in south- 
ern Ohio, part of Indiana and all of Ker 
tucky. He will work out of his office at 305 
Schwartz Bldg, Cincinnati, Ohio. 


L E Menns is now Pacific Coast sales man- 
ager for Bridgeport Brass Co. He will be 
in charge of the firm’s San Francisco dis- 
trict office as well as the Los Angeles office. 


Cleaver-Brooks Co has appointed Keatts 
Thermal Equip Co, 3851 N High St, Co- 
lumbus, Ohio, as its manufacturers’ rep- 
resentative, handling a territory comprising 
36 Ohio counties. 


Executive personnel changes are d 
by Philip Carey Mfg Co, Cincinnati, 
Ohio, as follows: W L Steffens, sales man- 
ager—insulation div, will retire Jan 1, 
1952. J C Rector will be Steffens’ succes- 
sor. Succeeding Rector, as Cincinnati dis- 
trict manager, is W H Skinner. J O McFalls 
is nominated to become assistant district 
manager following Skinner’s appointment. 


Dravo Corp, Pittsburgh, Pa., names Erwin 
S Mason Jr sales engineer for its Machinery 
Div in the Cincinnati, Ohio territory. Ma- 
son, whose office is in the Southern Ohio 
Bank Bldg, Cincinnati, will handle the 
sales of Dravo heaters and also products 
of the DeLaval Steam Turbine Co, C H 
Wheeler Div of Hamilton Thgmas Co, Ful- 
ler Co and Walker Process Equip Inc. 


Carl W Nedderman has been promoted to 
vice-president of Edward Valves Inc, 
East Chicago, Ind. 


William A Buckman joins Pabeo Products 
Ine as assistant to H J Lilleston, vice-presi- 
dent in charge of marketing. 


Herb Walther Jr, development engineer for 
Dowell Inc in Tulsa, has been placed in 
charge of the sales of cathodic protection 
products for retarding electrolytic corrosion 
of pipe lines and industrial equipment. . . . 
William E Bunting has been named de- 
velopment engineer in Chicago. .. . Richard 
W Stetson has become Dowell’s cathodic 
protection representative in New York City. 


Manning, Maxwell & Moore Inc ap- 
points Edwin H Price Pacific Coast district 
manager to succeed Newton P Selover who 
is now director of export planning. Price’s 
headquarters will be in Los Angeles, Calif. 


Westinghouse Electric Corp announces 
the following appointments: H B Kiphuth 
is named assistant director of management 
development. . . . T C Finnell succeeds 
T R Lawson as assistant manager for appli- 
cation engineering dept of Motor and 
Control Div, Buffalo, N. Y. Lawson is trans- 
ferred to the firm’s headquarters in Pitts- 
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FOSTER ENGINEERING 
S$... VACUUM 
TUBES 


Dearborn polyamide anti-foams prevent this 


deadly boiler disease 


Here is an unretouched photo of a turbine blade that was 
killed by aerosolitis. Replacement was, of course, both neces- 
sary and expensive. 


But aerosolitis—more prevalent with some waters than 
with others—can be easily and inexpensively prevented 
with Dearborn Improved Polyamide Anti-Foams. In addi- 
tion to inhibiting the formation of harmful aerosols, Dear- 
born Polyamide Anti-Foams prevent foaming to produce 
purer steam—eliminate scale formations—condition sludge 
—are compatible with other treatment. AEROSOLITIS AT WORK 

IF YOU USE STEAM for power or process, investigate Aerosols are tiny drops of water dispersed in the steam 
the time-, money-,and labor-saving advantages of Dearborn which couse on superheaters, foul turbine 
Polyamide Anti-Foams and the complete Dearborn Indus- 
trial Water Treatment and Engineering Service. A Dearborn 


engineer is at your service. The coupon is for your con- 
: Dearborn Chemical Company, Dept. PO 
venience. Merchandise Mart Plaza 
Chicago 54, Ill. 
Gentlemen: Please sen 
DEARBORN CHEMICAL COMPANY (CD Bulletin on ooh Improved Polya- 
Merchandise Mart Pisza_ Chicago 54, Illinois mide Anti-Foams 
(CD Bulletin on Dearborn Industrial Water 
Treatment and Engineering Service 
(CD Have a Dearborn Engineer cal! 


Company 
POSiION. 


0000600 
TRADE | MARK REGISTERED 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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Users of self-contained, compact Leffel boilers 

report fuel savings of from 20 to 40 percent | 

over other types. The 17 sizes are available | 

in ratings of from 6 to 250 actual horsepower. 

And the sturdy, dependable construction of oll 
ffel boilers permits sub 


ith safety. Designed to burn COAL, GAS, or 


OIL, they are easily converted from one fuel to 
‘nother. There is an efficient Leffel Scotch type 
boiler, 7 to install, ready to go to work in 
your plant . . . today! 


Write for descriptive catalog 


The James Leffel & Co. 
DEPT. O OHIO 


| 


| IF you change 
your address, 


please be sure to let us know 
promptly. It takes time to correct 
the stencil addressing plate. 
And we don't want you to miss 


copies of POWER. 


be sure to give us both 


(1) your OLD address 
and 


(2) your NEW address. 


We need them both to make the 
the change. 


POWER 
330 W. 42d St., New York 18, N.Y. 


NON-STICKING! 
TIGHT CLOSING! 


DAVIS 
NO. 13 
AUTOMATIC 
PRESSURE 
REDUCING 

VALVES 


PREFERRED BY USERS— 
Users report excellent results in maintain- 
ing reduced pressure on radiators, vul- 
canizers, steam tables, steam jackets, and 
similar equipment. 

EXCLUSIVE DESIGN— 

Single seated, tight closing, non-sticking. 
Large diaphragm, sensitive pressure ad- 
justment. 
tained. 

TROUBLE-FREE SERVICE— 

Built-in strainer, finest quality, all in- 
ternal parts accessible and renewable 
without disturbing piping. 

FOR STEAM, AIR OR GAS— ; 

For initial pressures to 250 p.s.i.; reduced 

pressures, | to 100 p.s.i. Sizes from 36” to 

2”. Semi-steel bodies; bronze or stainless 

trim. Economical for use on small units. 

Write for literature. 


DAVIS REGULATOR CO. 


2540 SO. WASHTENAW AVE. CHICAGO 8, ILL. 


Compact, rugged, self-con- 


Established 1875 


More APPOINTMENTS 
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burgh. ...S C Palmer replaces J A Schoch 
as manager of transportation sales dept. 
Schoch is now consulting engineer for 
Transportation and Generator Div. .. . 
Edward W Marek takes over William H 
Bingham’s duties as eastern district ap- 
paratus and supply sales manager. Bing- 
ham is the new Eastern district manager 
of Westinghouse Electric Supply Co with 
headquarters in Long Island City, N. Y. He 
succeeds Roy L Brown who resigned to 
become executive vice-president and gen- 
eral manager of the new Canadian Westing- 
house Supply Co. 


Process Industries Engineers Inc, Pitts- 
burgh representative for Warren Steam 
Pump Co, has opened an office at 703 
Temple Bldg, Rochester, N. Y., and will 
represent Warren in up-state New York. 
J L Woll will be in charge. 


L M Evans has been put in charge of the 
new Rochester, N. Y. branch office of 
Worthington Pump & Machy Corp. 
The office is at 1246 Sibley Tower Bldg. 


Arch J Cochrane has been made assistant 
manager of Chicago district operations for 
Youngstown Sheet & Tube Co. 


The New England office of Acheson Col- 
loids Corp is now located at 89 Broad St, 
Boston, Mass. 


Air Reduction Co, Ine, New York City, 
elects S D Baumer vice-president of Airco 
Equip Mfg Div. . . . Edward H Roper be- 
comes manager of Airco general technical 
sales dept. 


Anthony J Zino Jr assumes position of do- 
mestic general sales manager of Joseph 
Dixon Crucible Co with headquarters in 
Jersey City, N. J. 


Chain Belt Co reports the appointment of 
the following district sales engineers: Ed- 
ward D Williams is assigned to Philadel- 
phia district sales office; Truman J Ham- 
mel, Kansas City office; R W DeMott Jr, 
New York; Kenneth Burch, Cleveland; and 
George Robichaud, Boston. 


T O Kuivinen, R F Kymer and W R Crooks 
have been made chief engineer's assistants 
in Cooper-Bessemer’s engineering organ- 
ization. E C Phelps has been elevated to 
assistant works manager. Harold Johnson 
has become factory superintendent and 
I W Ferguson, manager, quality control. 


Dampney Co, Boston, announces promo- 
tion of Lachlan W Maclean to vice-presi- 
dent in charge of manufacturing and en- 
gineering. John D MacDougall is appointed 
to sales office staff. . . . The following are 
chosen as distributors: W C Christensen, 
129 Texas Ave, Jackson, Miss., is assigned 
the territory in southern Mississippi and 


northeastern Louisiana; Marshall, Meil & 
Pauley Inc, 811 York St, Houston, will 
cover southeastern Texas; and Marine Spe- 
cialty Co, 6 S Water St, Mobile, Ala., will 
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IT TAKES ALL THREE 


To handle big power piping jobs efficiently it 
takes all three—unusual plant equipment... ex- 
ceptional field organization and facilities... and 
top-notch heavy piping experience. 


When plans call for extreme pressures and high 
temperatures, when space limitations complicate 
installation, when special alloys or complicated 
fabrications must be used, Power Piping Division 
will give you the job you want! 


POWER PIPING DIVISION 
OF BLAW-KNOX CONSTRUCTION COMPANY 


— 
B 4 


erolin 


SINCE 1904 


..- backed by 
a half century of 
3 experience guarantees un- 
excelled service and performance 


PEROLIN FUEL TREATMENT 
for Soot and Sludge 


PEROLIN BOILER TREATMENT 
for Scale and Corrosion Control 
j PERO-NITE 
Soot and Fire Scale Remover 
FORMET WATER TREATMENT 
for Water Supply and Air-Conditioning Systems 


PERO-KOTE TANK COATING 
for Water Tanks 


The PEROLIN COMPANY, Sine. 


Manufacturing Chemists since 1904 
NEW YORK 16 * CHICAGO 9 


Warehouse stocks in 21 conveniently located centers 
of the United States and Canada. 
Write for name and address of nearest representative. 


AND MANY OTHER MAINTENANCE PRODUCTS 


More APPOINTMENTS 


Begins on page 216 


add industrial representation in Mississippi, 
Alabama and Florida, in’ addition to its 
present marine coverage of the Port of 


Mobile. 


Neil J Braski assumes duties as plant en- 
gineer of Diamond Alkali Co’s Paines- 
ville, Ohio plant. Jack R Horacek succeeds 
him as power department superintendent. 


Falk Corp names Richard A Keling mana- 
ger of its new sales office in Newark, N. J. 
This office will serve the counties of Bergen, 
Union, Hudson, Essex, Middlesex, Somer- 
set, Morris, Passaic, Sussex, Hunterdon, 
Monmouth, Mercer and Warren. 


John C Wallace, formerly with Baldwin- 
Lima Hamilton Corp, has joined Hunt- 
Spiller Mfg Corp, Boston, as chief engi- 
neer for the newly created diesel engine 
parts research and development div. 


Raoul L Larue succeeds Frank L Munsey 
as factory manager of the Sandusky, Ohio 
plant of New Departure Div, General 
Motors Corp. Munsey is now assistant 
plant manager. 


Hilliard Corp selects Guy T Martin & 
Co, 642 E Olive St, Gardena, Calif., as its 


representative in this state. 


Arthur B Morse is assigned by Mexico 
Refractories Co as district manager in 
charge of its northern California office at 
2040 Fourth St, Berkeley, Calif. 


Standard Transformer Co, has selected 
Carl A Froebel Co as its representative for 
eastern Missouri and southern Illinois. 


Lloyd F Giegel replaces R Magnetti as 
branch manager of the Gary, Ind., sales 


office of Reliance Electric & Engrg Co. | 


Magnetti resigned to enter the electrical 
construction industry. . . . Daniel J Don- 
nelly joins the Philadelphia office as sales 
engineer. 


Wheelco Instruments Co announces the 
opening of a district agency, Engineering 
Products Co, P O Box 1107, Charleston, 
W. Va., for this state. The office will be 
under the direction of F E Anderson. 


OBITUARIES 


Cecil E Bales, president of Ironton Fire 
Brick Co, Ironton, Ohio, died May 26. 


John M Hopwood, 67, chairman of the 
board of Hagan Corp and its subsidiaries, 
died June 8 ater a lengthy illness in Vero 
Beach, Fila. 


Dr Edward L Moreland, 65, for the past 
35 years a partner in the engineering firm 
of Jackson & Moreland, Boston, died sud- 
denly on June 17 in West Falmouth, Mass. 


Frank S Schuyler, 66, retired manager of 
Allis-Chalmers Detroit district office, died 


June 10 following a brief illness. 
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BY ZALLEA SROTHERS—WORLD'S LARGEST 


MANUFACTURERS OF 


Expansion Joint of the Month 


DUO EQUALIZING TYPE WORDS YOU DON’T EXPECT: 


The ideal corrugated expansion joint 
is one in which all corrugations move fi Ld ” 
simultaneously during expansion or con- Guaran teed Delivery 
traction of the piping, and no corrugation 
can be compressed or extended more 
than the proportionate amount for which 
it is designed. This briefly describes the Restrictions. . . allotments... priorities . . . material shortages 
Zallea Duo Equalizing Expansion Joint, 
so called because it functions in two ... backorders . . . uncertainty . . . 

ways: equalizing the compression among 
the corrugations simultaneously when 
the pipe line is expanding and likewise buyers today. 
distributing the elongation simultaneously 
and proportionately among all the cor- 
rugations when the line is contracting. seemingly long-lost words, ‘Guaranteed Delivery”. 


Take your choice ...these are familiar words to industrial 
Not too often, however, does the industrial buyer hear those 


. . . . 
This is especially true about stainless steel expansion joints. 


You’ve all heard the well-worn “we’ll-take-your-order” routine. 
But delivery date? That’s something else again! 


Like many an industrial faced with expansion problems, you 
knoW all-too-well that you can’t afford to risk shutdowns today 
because of unsatisfactory or inadequate expansion joint per- 
formance. Production must be kept moving at the required 


This is accomplished by the simple expe- fast pace 


dient of a pantograph. Two or more 
pantographic chains are superimposed 
on the equalizing rings of the expansion 
joint, the neutral points being anchored We are in a position to fill your standard expansion joint needs 
in the end fittings and intermediate 
equalizing rings. Any movement of the 
a ie ig ie Sere and simul- orders and 2 to 3 days on emergency orders, if necessary.) 


Here’s the unexpected! 


... promptly! (6 weeks on large orders, 4 weeks on medium 


taneously transmitted to all equalizing 
rings. In this manner all the equalizing 
rings move the same relative distance at turers of expansion joints, we maintain, at all times, a complete 
the same time. This Zallea Joint is stock of component parts. Many months ago, we here at 
recommended for all intermittent steam 
services in long lines, institutions, and x 2 
industrial plants. and did something about it. Today, we have an adequate supply 


of stainless steel on hand. We do not have to wait for mill deliveries. 


The reason isn’t too unusual. As the world’s largest manufac- 


Zallea Brothers anticipated today’s critical material situation, 


We realize, however, that our stocks won’t last forever . . . far 
from it. But so long as we can keep turning out quality expansion 
joints that will give you the lasting performance you want, you 
are assured of guaranteed delivery on all Zallea standard units. 


...a brand new 4-page folder on all rt ‘a 
Zallea Expansion Joints. Send for your 


copy of Bulletin 351 today! 


ZALLEA Broruers, 814 Locust Street, 
Wilmington 99, Delaware. 


POWER * AUGUST 1951 


by 
ag 
- 
3 : 
f 
‘ 
3 4 
} 
: 
mo 
= 
\ 
By 
(Advertisement) 
223 


KEWANEE 


HEAVY-DUTY 


10 to 304 hp 
100, 125 and 150 Ibs wp 


Has all the characteristics 
which make firebox boilers 
ideal for high pressure. Com- 
plies fully with ASME and 
SBI codes. 


Outstanding for extra years of 
dependable service in produc- 
ing hi-pressure steam econom- 
ically with Oil, Gas or Coal. 
WRITE Department 96-K8-749 
for 6” scale with pipe diameter markings 


‘KEWANEE BOILER CORPORATION 


KEWANEE, ILLINOIS 
West Street, Hew Vork City 


MERCOID 


SOLVES INDUSTRY'S AUTOMATIC CONTROL 
= THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 


The distinguishing feature of Mercoid Controls 
is the exclusive use of Mercoid hermetically 
sealed mercury switches. These switches ore 
not subject to dust, dirt or corrosion, thereby 
assuring better performance and longer control 
life 


fe 


Float Operated 


f you have a contro! problem involving the automatic 
control of pressure, temperature, liquid level, mechan- 
ical operations, etc t will pay you to consult 
Mercoid's engineering staff—always at your service 


Complete Mercoid Catalog sent upon request. 
THE MERCOID CORPORATION, 420) BELMONT AVE. CH 


More FREE BULLETINS 


Begins on page 167 


requiring remote or automatic control. 
l-page data sheet No. 4 etron In- 
strument Co, 432 Lincoln St, Denver 9, 
Colo. 


B27 POWER TRANSMISSION DRIVES 
—Information on Hy-Vo. power 
| transmission drives including operating 

principles, highlights of new design 
principles, capacities, speed ranges, 
service factors for selecting drives, in- 


stallation and lubrication procedures. | 


Catalog No. C 72-51 
7601 Central Ave, Detroit 8, Mich. 


METERS AND INSTRUMENTS, 
ELECTRIC 


B2 POTENTIOMETER CONTROL- 
LER—Gives engineering specifi- 
cations of the new Brown Electronik 
strip chart pneumatic control poten- 
tiometer. 2-page specification sheet No. 
175. Minneapolis-Honeywell Regulator 
Co, Brown Instruments Div, Wayne & 
Windrim Aves, Philadelphia 44, Pa. 


B2 STRIP CHART RECORDER—DLe- 
scribes the Brown Electronik 
strip chart recorder. Installation, sys- 
tem benefits, other data included. 4-page 
| data sheet No. 9.1-7. Minneapolis-tion- 
eywell Regulator Co, rown Instru- 
ments Div, Wayne & Windrim Aves, 
Philadelphia 44, Pa. 


B3 PROCESS RECORDER — Opera- 

tion and construction features of 
a duplex Electronik recorder which 
simultaneously plots two totally inde- 
pendent variables on one chart. 2-page 
data sheet No. 10.0-6. Minneapolis- 


Morse Chain Co, | 


| 


Honeywell Regulator Co, Brown In- | 


struments Div, Wayne & Windrim Aves, 
Philadelphia 44, Pa. 


B31 PORTABLE PYROMETERS — 
Features two portable pyrometer 
models for quick and accurate spot 
checking on industrial heating equip- 
ment. Specifications on thermocouple 
holders and tips also included. 2-page 
bulletin No. PPY-1 with separate price 
list. Wheelco Instruments Co, 847 
Harrison St, Chicago 7, Ill 


B3 ‘FUNCTION PLOTTER—G ives op- 

eration and instrument charac- 
teristics and other technical information 
on the new ElectroniKk function plotter 
which automatically plots one variable 
in —. of another. 4-page data sheet 
No. 10.0- 
ulator Co, Brown Instruments Div, 
Wayne & Windrim Aves, Philadelphia 
44, Pa 


B3 SPLIT-CORE METER—Describes 

a hook-on power-factor meter 
that permits direct measurement with- 
out cutting conductors or interrupting 
electrical service. Selection chart in- 
cluded. 16-page bulletin No, GEA-5469. 
General Electric Co, Schenectady 5, N. Y. 


B3 RECORDING INSTRUMENTS — 

Covers a new line of recording 
voltmeters and ammeters known as 
the Series 500 electric recorders. In- 
formation on models, ranges, specifica - 
tions and uses included. 28-page bulletin 
boo El1lll. Bristol Co, Waterbury 20, 
onn. 


METERS AND INSTRUMENTS, 
MECHANICAL 


B3 COMBUSTION CONTROL—Three 

bulletins on automatic controls 
and instruments for draft control sys- 
tems available. One bulletin deals with 
oil, a second with gas, and a third with 


wiring diagrams included in each. Per- 
fex Corp, Industrial Controls, 500 W 
Oklahoma Ave, Milwaukee 7, Wis. 


B36 CORROSIVE LIQUIDS—Guide to 
the proper selection of meters for 
measuring more than 200 liquids with 
varying corrosive characteristics. Con- 
tains a simplified specification sheet, 
| dimensions, and operating data. 12-page 
bulletin No. 0G400. Rockwell Mfg Co, 
400 N Lexington Ave, Pittsburgh 8, = 


B3 “RUNNING-TIME RECORDER 
Gives information concerning the 
application of the new Series 500 run- 


| 


Minneapolis-Honeywell Reg- | 


stoker-firing. Application details and | 


into grease! 


FOR EXAMPLE: 


OPEN GEARS 
rough treatment 


CONVEYORS 
moisture, corrosion 


HOISTS STOKERS 
exposure to weather high temperatures, d 
j 
‘ 


CHAIN DRIVES 
mois’ 


COUPLINGS 
ture, dust heavy loads, moisture 


In Fact: — for all applications where 
conditions of dirt, dust or moisture 
prevail. 


What are your tough lubricating 
jobs...where ordinary greases take 
a beating? Try greases fortified with 
Dixon Natural Graphite. Then see 
the big improvement! 

Why? Because greases combined 
with Dixon Natural Graphite pro- 
vide outstandingly effective lubrica- 
tion under even severest conditions 
... where dirt and dust abound; rain 
and moisture; high pressures; tem- 
perature extremes; shock loads. 

Dixon Natural Graphite is prac- 
tically indestructible. It withstands 
extremes of heat and cold. It is in- 
soluble. Inert, it is unaffected by 
acids and alkalies. Processed under 
closest laboratory control. 


What is your toughest lubricating 

problem? Tell us the full particulars . . . our 
hnical department will analyze your problem 

and send you specific recommendations and a 

sample of the proper Dixon lubricant. No obli- 

= Write, Joseph Dixon Crucible Co., Jersey 
ity 3, NL J. 


DIXON 


NATURAL GRAPHITE 
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CONICAL Non-Segregating Coal 
S-E-Co. Distributors deliver a uniform mix- 

ture of coarse and fine coal across 
the stoker hopper. Fuel losses and difficulties in 
operation of the stoker that are prevalent due to 
coal segregation are thereby eliminated. 


Without coal segregation, combustion occurs evenly 
across the stoker, the average CO2 is higher, and 
the percentage of combustible in the ash is reduced. 


The stoker and arches require less maintenance and 
the fuel burning capacity of the stoker is increased. 


Many existing plants have replaced old style flat 
chutes and weigh larries with CONICAL Distributors 
and, as a result, have obtained better stoker opera- 
tion. CONICAL Distributors are indispensable for new 
stoker installations where designing engineers aim 
to build a plant giving maximum performance. 


SEND your inquiry tc §$TOCK EQUIPMENT COMPANY 


715 P HANNA BUILDING e CLEVELAND 15, OHIO 
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THERE’S 


when you use 


» Masoneilan 


Reducing Valves 


= 


Masoneilan Pressure Regulators 
—for steam, water or air service 
—reduce waste, cut costs and save 
money by holding pressures within 
the required limits without constant 
maintenance, That's why you find plant 
men in all types of industry using and 
recommending them for reducing service. 
Their experience proves that Masoneilan valves eliminate pressure reduc- 
ing problems. 


No. 11 for steam service — Sizes 4" to 4”. Reduced pressure ranges be- 
tween 5 and 75 psi or 75 and 225 psi. Maximum working pressure 250 psi. 
No. 227 for water service — Sizes \" to 2”. Reduced pressure range between 


10 and 60 psi. Maximum working pressure 150 psi. Also available for air 
service from \" to 1". 


Your local Mason-Neilan industrial distributor 
is ready to serve you from stock; or write 


Mason-Neilan Regulator Company 
1186 ADAMS STREET, BOSTON 24, MASS. 
Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + St. Louis 
Philadelphia + Houston + Denver + Pittsburgh + Cleveland + Cincinnati + Tulsa + Atlanta 
Detroit + Los Angeles + San Francisco + Salt Rake City + El Paso - Boise + Albuquerque 


Charlotte, N.C. M Neilan Regul mpany, Led., M i and Toronto 


See our Exhibit ‘le Booths 210-216 at the Sixth National Instrument Exhibit, 
Sam Ho ton, Texas, September 10-14, 1951 


More. FREE BULLETINS 


Begins on poge 167 


ning-time recorder to presses, factory 
machinery, refrigerators, pumps and 
motors, conveyors, continuous ovens 
and furnaces. Well illustrated. Bulletin 
_ OP1504. Bristol Co, Waterbury 20, 
onn. 


g C02 RECORDER—Gives informa- 

tion on the Hays automatic CO, 
recorder complete with application de- 
tails, description of orsat principle of 
operation. Selector chart is included as 
a guide to mountings and various mod- 
els. 4-page bulletin No. 51-533. Hays 
Corp, Michigan City, Ind. 


B3 LOW PRESSURE INSTRUMENTS 

—Describes a line of draft and 
low pressure instruments such as in- 
dicators, recorders and controllers. In- 
cludes information on _ calibrating 
springs, dlaphragm units, differential 
valve assemblies. Application table also 
given. 20- bulletin No. 561-667. 
Hays Corp, Michigan City, Ind. 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


B40 HOSE FITTINGS AND LINE 
OILERS—Sizes, parts numbers 
and applications of Blue Brute hose fit- 
tings given in 4-page bulletin No 
H-1200-B44. A 2-qt line oiler is pictured 
and described with detailed specifica- 
tions In _2-page specification sheet No. 
H-1200-B465. orthington Pump & Ma- 
chinery Corp, Dunellen, N. J. 


B41 STEAM SPECIALTIES — Covers 
Squires steam specialties such as 
steam and air traps, reducing valves, 
pressure regulators, pump governors, 
temperature regulators, feedwater con- 
trols. Price list included. 40-page cata- 
log.C E Co, 18502 Syracuse Ave, 
Cleveland, Ohio 


B42 STEAM TRAPS—Detailed infor- 
mation on the Yarway impulse 
steam trap for power plants, steam 
distribution systems, steam processes 
and marine service. 24-page bulletin 
No. T-1740. Yarnall-Waring Co, Chest- 
nut Hill, Philadelphia 18, Pa. 


B43 VALVE PIPING TIPS—A useful! 
sheet of tips on valve piping il- 
lustrates installation hints for fitters 
and plumbers. Sheet No. F-4774. Barber- 
Colman Co, Rockford, Ill. 


B44 HEAVY-DUTY COUPLING—De- 
scribes heavy-duty wedge-lock 
coupling for use on temporary or 
permanent pipe lines. Specifications are 
included in range of light-weight pipe 
sizes from 8- to oo in diameter. 


4-page bulletin No. Naylor Pipe 
Co, 1230 E 92nd St, 19, Ill. 
PUMPS 


B4 BOILER FEED PUMP—Complete 
description and cross-section 
ofa pressure barrel-type 
boiler feed pum Fa ~. able for pres- 
sures to 3000 psi. 
1525. De Laval Steams 


bulletin No 
ton 2,N. J. , 


urbine Co, Tren- 


RECIPROCATING PUMP — De- 

scribes recently developed 3-in. 
stroke direct-flow triplex pump and 
presents features of design, construc- 
tion, dimension drawings and perform- 
ance data. 6-page data sheet No. 64-A 
Aldrich Pump Co, Allentown, Pa 


B4 SELF-PRIMING PUMPS—Shows 

construction of the company’s 
new electric-motor and gasoline-engine 
driven self-priming centrifugal pumps 
for contractor's service. Specifications 
and ratings of different sizes and types 
of pumps are given. 20-page bulletin 
No. 51-27, Chain = Co, 1600 W Bruce 
St, Milwaukee 4, 


VERTICAL SUMP PUMPS — De- 

tails of construction, selection 
tables and other data on vertical sump 
pumps, float motor starters 
and turbine sump ps. 8-page bul- 
letin No. a 0-A. Dealing Pump Co, 
Salem, Ohio 


B49 HIGH-PRESSURE PUMP — 
scribes new design of a high- 
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Just another modern wot 
Pressure-High Tempers a. 
Power Plant in the So et 
west that has DEPENDA' 


Piping. 


PIP 


NATIONAL VALVE & MANUFACTURING COMPANY PITTSBURGH, PA. 


NEW YORK CHICAGO + CLEVELAND BOSTON AT/ANTA TULSA BUFFALO CINCINNATI 
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MURRAY 


TYPE H 


MECHANICAL DRIVE SINGLE 
STAGE STEAM TURBINE 


eee eee eee eee 


FEATURES 


Enclosed ‘shaft-through’ governor 

Fast acting hand speed changer 
Improved spark proof emergency stop 
New convenient hand valve position 
Easily removed governor valve and 
seat 

Removable perforated metal steam 
strainer 

Large bearing oil reservoirs 

Large finned-tube oil coolers 
Magnetic oil-drain plugs 

New type split oil rings 

Corrosion resistant carbon packing 
cases 


e Chrome plated shaft under carbon 
rings 


MURRAY 
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Combining a host of new improve- 
ments plus time tested features, the 
Murray Type H offers extra-value 
in a medium size machine. With a 
range of 50-200 H.P., depending 
upon speed and steam conditions, 
it is offered with either a 16 or 20” 
diameter wheel. 3” or 4” steam in- 
let sizes available. Steam conditions 
up to 600%, 750° and back pres- 
sures up to 150¢ can be used. 


Write today for full details. 


IRON WORKS COMPANY 


BURLINGTON, 
BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 


IOWA 


More FREE BULLETINS 


Begins on page 167 


pressure sanitary pump in which the 

fluid end is hermetically sealed from 

the actuating parts. Used with homo- 
genizers and for other process services. 6 
4-page bulletin. Scott Williams, Inc, 

Pioneer Div, Empire State Bidg, New 

York 1, N. Y. 


WELDING 


#5 WELDING ALLOY SPECIFICA- 

CATIONS CHART—Contains spec- 
ifications on 100 different low temper- 
ature welding alloys used in brazing, 
and hard surfacing of steel, alloy steel, 
etc. 6-page folder No. 246 P. Eutectic 
Welding Alloys Corp, 40-40 172 St, 
Flushing, N. Y. 


B51 ARC WELDERS — Bulletin “AC 
Arc Welders for Heliarec Weld- 
ing” describes a complete line of trans- 
former type welder for all applications 
of the Heliare process, with charts, spec- 
ifications and recommendations for 
automatic control panels, and Heliarc 
spot welder. Miller Electric Mfg Co, 
Appleton, Wis 


OTHER EQUIPMENT 


B52 POWER PLANT EQUIPMENT— 
Covers the major steam and elec- 
trical products of the five Elliott plants. 
Material is organized into sections, one 
covering steam and related equipment 
such as turbines, condensers, heaters, 
and the other covering rotating electri- 
cal equipment. 16-page bulletin No. 
Q-14. Elliott Co, Jeannette, Pa. 


BS PNEUMATIC STANDARDS — 

Pneumatic standards for indus- 
trial equipment as recently approved 
by the Joint Industry Conference are 
reproduced in full, with sample circuit, 
glossary of terms, two pages of stand- 
ard symbols, and comparison data on 
Miller air cylinders. 12-page booklet. 
Miller Motor Co, 4027 N Kedzie Ave, 
Chicago 18, Il. 


B VOLTAGE REGULATORS — De- 

scribes the workings of Type IE 
and Type EM automatic Stabiline vol- 
tage regulators in maintaining a con- 
stant output voltage regardless of fluc- 
tuations in ac input line voltages and 
changes in output load. Outline draw- 
ings, performance data and rating chart 
given. 12-page bulletin No. S351. Supe- 
rior Electric Co, Bristol, Conn. 


ess UNIT OIL COOLERS — Design 
features and physical dimension 
data on non-ferrous tube-and-fin type 
unit oil coolers, available in nine physi- 
eal sizes. Units are used for oil cooling 
where cooling water is scarce and/or 
the waste heat can be utilized to warm 
room interiors. 2-page bulletin No. 3550. 
Young Radiator Co, Racine, Wis 


BS PIPE COVERING—“The Story of 

Kaylo” describes Kaylo calcium 
silicate products and their various uses. 
Section is devoted to research and de- 
velopment history of hydrous calcium 
silicate products and description of its 
properties. 24-page booklet. Kaylo Div, 
Owens-Illinois Glass Co, Toledo 1, Ohio. 


RS DIESEL ELECTRIC SETS — Il- 

lustrates the usage of diesel elec- 
tric sets on various power applications 
and outlines specifications of models 
ranging from 21 kw to 314 kw. Chart 
for self-regulated and externally-regu- 
lated sets featured. 16-page bulletin 
No. 30178. Caterpillar Tractor Co, Pe- 
oria 8, Ill. 


Texas Gas Transmission Corp outlined 
before the eFderal Power Commission 
plans for a $45.3 million pipeline project 
that will bring more natural gas to defense 
industries and homes in seven Midwestern 
states and the Appalachian area. The com- 
pany asked the FPC to authorize a 600- 
mile pipeline expansion that would raise 
daily delivery capacity by 240 million é 
cubic feet to over 900 million cubic feet a 

day. 
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ERNST WATER COLUMN & GAGE CO. 


PHONE: LIVINGSTON 6-1400 
Y 
requirement 250 South Livingston Ave., Livingston, New Jersey 
NEW Manufacturers for More Than 40 Years 
Catalog 


ne SPECIFY ERNST WATER COLUMNS e LIQUID LEVEL GAGES 
Bronze, Forged Steel, Stainless Steel, All Iron @ For All Pressures and Temperatures - For Boilers, Tanks, Refinery Service, Etc. 


INCLINED FOR 
BETTER 
VISIBILITY 


NO GAGE GLASS 
PACKING NUTS 


Water Level 
isible 
from below 


Fig. 83 


No. 5 high and low alarm : 

column wth vertical gages ‘ 

and DCP weighted type 

try cocks. 

DESIGNED FOR Sanat ond easy to 
Alliron gages for pres- , install a gage glass. 

less and forged steel for Fig. 8SS—Same fittings with Split-Gland Type Adjustable o — 


higher pressures. made in stainless steel. Inclined Water Gage 


: ERNST LEAKLESS TRY COCKS 
Insure Safety with ERNST INSERTS 


Mica-protected Flat Glass 2500 Ibs. Weighted 


and PRISMATIC REFLEX Type 
Try Cock 
Fig. 45 
Ernsthru Vision 
Mica-Protected j 
Single Insert Fig. 15 
Ernst Leakless Try Cocks 250 Ib. Pressure, 
Satety Bronze, with fron 


Fig. 10 Weight Double Chain 
Plain Sight Pull 


Illuminator 


Spring Type 
Me Fig. AS-250 
Bronze, with Wheel | 


SIGHT FLOW INDICATORS 


“See what’s going on” .. . inside 


Fig. 31 fai oy Fig. E-57 


Ernst Plastic Guard, Fig. 17-28 Bhd Bulls Eye Type 
Replaceable Plates Tubular Glass Type single Window Double Window 


i: BBER GASKETS 
GAGE GLASSES—tubular and Flat Type | Pressure Composition RUBBER 


ALSO LUBRICATOR, SQUARES AND CIRCLES TO SPECIFICATIONS Specify 
—_ pecify: 


B—Inside 
CLEAR ED-LINE 
FLAT TYP AND RED- 
MAAND CLEAR MAGNIFYING TYPE ic 
WHAT YOU NEED, YOU PAY FOR, Fig. 21—Lip Mold 29-standard 
WHETHER YOU BUY IT OR NOT C—Thickness “Rubber Gasket hubber Gasket 
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SLEEVOIL 


hanized 
gor draft installations * 


é Hundreds of generating plants 
in America run on Dodge Sleevoil Bearings. These fa- 
mous bearings combine quietness, long life and depend- 
ability to a degree unique in the bearing field. They 
offer engineers of costly power plants a priceless safe- 
guard for their equipment. 


Sleevoil Bearings are a Dodge development— created 
especially to meet the exacting requirements of fan and 
blower service. They are ideal bearings for important 
installations calling for induced or forced draft. De- 
signed in cooperation with engineers of leading fan 
and blower manufacturers, they have a long record of 
dependable performance in critical service. 


of Mishawaka, Ind. 


Dodge Sleevoil Pillow Blocks are normally available 
from stock —in both plain and water-cooled types, in 


shaft sizes from 1-7/16" to 8’’. Write us for information. CALL THE TRANSMISSIONEER, your local Dodge 4 
Distributor. Factory trained by Dodge, he can 
DODGE MANUFACTURING CORPORATION give you valuable assistance on modern power 
3200 Union Street, Mishawaka, Indiana issi hinery for modern installations. 
Look for his name under “Power Transmission 
Equipment” in your local classified phone book. 


SEALED-LIFE V-BELTS; TAPER-LOCK SHEAVES TORQUE-ARM SPEED REDUCERS DODGE-TIMKEN PILLOW BLOCKS ROLLING GRIP AND DIAMOND D CLUTCHES 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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CORRUGATED “MUSCLES” THAT LET PIPES MOVE 


PENFLEX METAL HOSE ABSORBS THERMAL on each burner. Provides outstanding safety and 
EXPANSION . . . PREVENTS JOINT LEAKS = high, uninterrupted flow of volatile fluids. Leak- 
Petroleum still burners like this one in Kermit, _ proof, tough and flexible. 
Texas, put heavy strains on piping. Thermal ex- Penflex engineers can help you solve flexible 
pansion, contraction and physical shock make —tybing application problems. Penflex manufac- 
= a pipe joint assemblies @ tyres « complete line of four-wall, interlocking 
Penflex flexible metal hose with couplings is os socmless welded comrugated tubing... from 
used on these burners to absorb any pipe Ye” LD. and up... automatic barrel fillers, 
movement due to extreme temperature and  «ccessories and fittings. Write for illustrated 
pressure changes. Lengths of 4” I.D. interlock- folder, “Flexineering,” containing valuable flex- 
ing, four-wall galvanized steel hose are installed ible tubing data for your product application. 
Pennsylvania Flexible Metallic Tubing Company, Inc., 7238 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston * New York « Chicago + Houston « Cleveland « Los Angeles 
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For its new municipal power plant, the City of 
Cartago, Colombia, after careful consideration, 


selected CP Diesel engine equipment \consisting\ 


of two 610 hp, 514 rpm units, for driving 400 kw 
generators. 


/ 
The entire plant, including re 
sories and provision for future expansion, was) 


designed, engineered and erected as a single proj-— 


ect, and then turned over to the City of Cartago 
ready for operation. 
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One of the two 610 hp 


This is a typical example of how CP service 
can relieve a customer of all the technical prob- 
lems and details involved in the design and instal- 
lation of a complete Diesel-electric power plant. 


© Pweumaric 


COMPANY 


Offices: 8 East 44th Street, New York 17,N.Y 


Ag 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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Chase BRASS & COPPER 


© The Nation's Headquarters Brass & Copper 

Kansan City, Me. Mew York San 
Atlanta Dallas Los Angeles Philadetphia Seattie 

Baltimore —Denvert Mitwaukee Pittsburgh Waterbury 
Boston Minneapolis Providence 
Cincinnati indianapolis New Orleans St. Lovis oly) 
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CHASE ANTIMONIAL 
ADMIRALTY 


(a patented alloy) 


If you want condenser tubes that 
will stand up for years under 
tough field conditions, remember . . 
Chase Antimonial Admiralty* 
Condenser Tubes last longer! 
It’s the antimony that does it! 


These great condenser tubes have 
enough antimony to resist 
dezincification. And, in addition, 
antimony is one inhibitor that 
will not weaken the tube. The 
metal starts with the right grain 
structure and retains it. . . it stays 
tough and withstands the stresses 
of heavy duty assignments. 


You'll do better with 
Chase Antimonial Admiralty 
Condenser Tubes! Send coupon 
for FREE book on Condenser 
and Heat Exchanger Tubes. 


CHASE WAREHOUSE STOCKS: 
NEW YORK, BALTIMORE, 

NEW ORLEANS, LOS ANGELES, 
also carried by — 

Vinson Supply Co., Tulsa 

Standard Brass & Mfg. Co., Houston. 
*U.S. Pat. No. 2,061,921 


FREE CHASE BOOK discusses corrosion problems and selection of 
proper alloy for condenser and heat exchanger tubes. 


Chase Brass & Copper Co., Dept. PO851 
Waterbury 20, Conn. 


Please send me Free Book on Condenser and 
Heat Exchanger Tubes. 
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ADJUSTABLE TO ANY LENGTH « ADAPTABLE TO ANY DRIVE 


Made in all widths in three types: regular, oil-proof, static conducting. Also - 34 ELT 
double V in A and B. Packaged on reels in 100-foot lengths. Sales engi- s 

neers in principal cities; over 350 distributors throughout the country. , 
VEELOS is known as VEELINK outside the United States. 


MANHEIM MANUFACTURING & BELTING COMPANY ¢ MANHEIM, PENNA. 
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WHERE TO USE LUMNITE 
IN POWER PLANTS 


= 


CORROSION, the No. 1 enemy of steel 
stacks, won’t harm this one. It’s 
getting a protective lining of refrac- 
tory concrete made with Lumnite 
calcium-aluminate cement. The 
Lumnite concrete will resist cor- 
rosive attacks of condensate and 
sulphurous gases. In the breechings, 
it will withstand the abrasive action 
of high-velocity gases and fly ash. 

Drafts will be boosted, too. 
Lumnite cement, mixed with in- 
sulating aggregates, keeps gas tem- 
peratures high, cuts condensation 
inside the stack. And because the 
lining is smooth and jointless, there 
will be less loss of draft. 


Easily Installed — Maintenance Reduced 
Lumnite linings may be troweled 
into place or “shot” on by concrete 


*** LUMNITE?” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


Lining steel stacks with LUMNITE* 


S CORROSION 


a 


Looking up through working platform in stack being lined with 
Lumnite refractory concrete. 2'4" lining is being “shot” by concrete gun 
over reinforcing mesh attached to angle plates welded to steel shell. 


MPROVES DRAFTS 
MPROVES DRAFT: 


gun as shown above. Because Lum- 
nite linings are jointless, there are 
no small units to work loose. Thus 
less maintenance is required. When 
repairs are necessary, they can be 


made quickly and cheaply, for Lum- — 


nite reaches full service strength 
in 24 hours or less. 

Depending on requirements, 
Lumnite provides high structural 
strength, high heat resistance and 
low thermal conductivity. Write for 
descriptive booklet on Lumnite 
for stacks, and other refractory, in- 
sulating, corrosion-and heat-resist- 
ant concrete installations in power 
plants, to: Lumnite Division, Uni- 
versal Atlas Cement Company 
(United States Steel Corporation 
Subsidiary) 100 Park Avenue, New 
York 17, N. Y. 


LUMNITE for INDUSTRIAL CONCRETES / 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 
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NBC SYMPHONY SUMMER CONCERTS—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings—June to September 


Ash Pit ond Cinder Catcher Linings 
and Duet Linings ‘ | 
F 
- 
Overnight Structural Concrete 
ee selected aggregates. Mixed with water on the : 
ee feb, cast inte place for door linings, arches, 
boftles, furnace walls. Special shapes can be 
cast in molds, ready within 24 hours. Castables 
te meet different temperature and insviotion 
needs ore made by manufacturers of Refrac- 
tories, sold by their distributors. 
P-L-32R 
| '® A 
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—FOR SUPERIOR PERFORMANCE 


Gartock Researcu coupled with modern quality controlled 
manufacturing processes bring you Garlock Packings, Gaskets 
and Oil Seals which give superior performance consistently. A 
few widely used Garlock products are: 


1. Gartock Bitan* Leather Packings—tanned and treated by an ex- 
i clusive Garlock process for severe service. 


2. Gartock Lattice-Braid—a patented braided packing, made of 
asbestos, flax or cotton—in which all strands are lattice-linked 
together into a sturdy and flexible unified structure. 


3. Gartock Guardian* Gaskets—spirally wound 
metal and asbestos—are extremely resilient. 
Recommended for use against the highest tem- 
peratures and pressures. 


&, Gartock Cherron* Packing—an automatic 
packing made of asbestos or cotton base ma- 
terials—accurately molded into rings of any 
size. Chevron packs high pressure jobs or low 
pressure jobs with minimum friction and wear. 
Gartock KLOZU RE* Oil Seal Models 53 and 
63—tough, durable, resilient. Complete range 
of sizes, including Metric O.D. 


Write for folders 
THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 
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General View —Saybrooke Station 
r t rm Central Illinois Elec. & Gas Co. 

Stone and Webster Eng. Corp. 
coal handling 


@ The illustration above shows the first 30,000 KW 
unit of a plant which is to be extended into a 110,000 KW 
station. All coal handling equipment including track 
hopper and grill, duplex feeder, conveyors, galleries, 


Belt Conveyor from 
chutes, tripper and all supporting structures were fabri- , Track Hopper to Crusher House 


cated in our shops, and installed by us, to Stone and 
Webster’s plans. For efficiency, satisfaction, and fixed 
unit responsibility, let the Bartlett-Snow coal handling 
engineers, with their long experience and complete 
facilities work with you on your next job. 


as 


ERECTORS 


View of Crusher House and 
Stocking Out Conveyor 
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KAYLO CALCIUM SILICATE, 
A Better Material For Many Uses 


For better roof decks, walls and firedoors—and heat insula- 
tion for plant equipment Kaylo hydrous calcium silicate 
offers an unmatched combination of advantages. 


This versatile materia!—_a chemical compound, not glass 
— is incombustible and inorganic; it resists moisture 
damage and other destructive elements. What’s more, 
Kaylo caicium silicate has exceptional insuiating value, 
dimensional stability, high strength and light weight —a 
basic advancement in building and insulating material. 

For new construction, modernization or maintenance 
replacement, consider the advantages offered by products 
made of Kaylo calcium silicate. Get complete details on 
Kaylo products-— write Dept. N-193, Owens-Illinois Glass 
Company, Kaylo Division, Toledo 1, Ohio. 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: 


KAYLO HEAT INSULATION 


..- pioneered by OWENS (ILLINOIS 


ATLANTA + BOSTON + BUFFALO + CHICAGO «+ CINCINNATI + CLEVELAND 
DETROIT « HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY + PHILADELPHIA + PITTSBURGH + ST. LOUIS « WASHINGTON 


POWER 
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KAYLO INSULATING ROOF TILE ix 
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| KAYLO-CORE FIREDOORS 
| 
... first in calcium silicate 
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~~ DRY MATERIAL CONVEYING SYSTEMS AND COOLERS 
COMPRESSORS AND VACUUM PUMPS 
FEEDERS, AND ASSOCIATED EQUIPMENT 


Fuller Rotary Compressors are first choice for dependability in many 
plants the country over. That’s only natural, because Fuller engineers 
and builds for trouble-free, long-term, low-cost operation. Fuller Rotary 
Compressors have but few moving parts . . . rotor, bearings, and blades. 
They need little attention, infrequent inspection. Maintenance is low... 
there are no valves to leak or seats to grind; blades automatically com- 
pensate for wear. Full capacity is maintained for the life of the 
machine. 


It’s this lifetime of new machine efficiency that makes them the logical, 
economical choice of many engineers. and plant superintendents . . . means 
many repeat orders for Fuller Rotaries. They can’t be beat as prime 
factors in reducing installation as well as operating costs. 


A Fuller engineer will be glad to show you how Fuller Rotary Com- 
pressors can go on your payroll at the minimum wage. Get in touch with 
him today ... or write for Bulletin C-5, which describes Fuller Rotaries 
in detail. 


FULLER COMPANY, Catasauqua, Pa. - 120 So. LaSalle St, Chicago 3 - 420 Chancery Bidg., San Francisco 4 
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SCHAUB 


BOILER RETURN 
SYSTEMS 


A duplex S5K-D Schaub deaerating type 
Boiler Return System in modern Chicago 
industrial plant. Equipment includes 
Model 2084 feed water heat exchanger, 
and serves a 200 HP, 200-lb. W. P. 
boiler. 


You Get All Thes 
Features 


Only Schaub offers you the combined exclusive money- 
saving features illustrated at the right. Any one of these 
alone would be a sound reason for buying a Schaub 
System over any other. Take time to compare details. 
Then you'll quickly see why Schaub gives you more for 
your money on every feature. In terms of real savings — 
you get improved operating economy, lower mainte- 
nance costs and longer equipment life. All this means 
your return system costs you less per year. Know the 
facts and you'll readily recognize that a Schaub Boiler 
Return System is your best value. 


Get the Facts! The complete story of how much more you 
get when you specify a Schaub System is quickly preserited 
in Catalog 55. Write for your copy NOW— it's free! 


Schaub Master-Bilt Turbine Pump 
Patented fleximatic shaft seals and = 


gs mean no pac Fig 
and no ret When you instal 
— Master-Bilt Pump, you can forget 
ut it. 


Chromosoid-Lined Receiver 
10-year guarantee ageine corrosion. 
Schaub engineers developed Chromosoid 
lining by working with leadin chemical 

You're rom costly 
and premature replacements No more 
rust-clogged systems! 


Ultra-Dependable MAGNETROL 
Boiler Level Control 
Combinati trol and low water 
safety cut-off. "lation free Magnetrol, 
assures boiler safety. No bellows to stif- 
fen, no packing in head, no tricky elec- 
trode circuits to fail. All models approved 

by Underwriters’ Laboratories, Inc. 


FRED H. SCHAUB ENGINEERING CO. 


2105 S. Marshall Boulevard 


Chicago 23, Illinois 
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Duranickel® is a wrought, non-ferrous, slightly magnetic alloy. 
* It has the higher strength found only in the heat-treated alloy 
steels, and not offered by other corrosion-resisting alloys avail- 
able at comparable cost levels. 


The principal engineering characteristics of Duranickel are: 


@ Mechanical Properties: The accompanying table 
shows the ranges of Ultimate Tensile Strength, 
Yield Strength, Elongation, and Hardness values 
for various forms and conditions of Duranickel. 


@ Shear Strength: Values for the ratio of maximum 
shearing strength to ultimate tensile strength range 
from approximately 0.5 to 0.6 and are comparable 
to those of mild and low-alloy steels. 


@ Endurance Limit: In rotating beam tests of pol- 
ished specimens at room temperature and 10,000 
rpm for 10* cycles, Duranickel hot-rolled showed 
an endurance limit of 51,000 psi.; hot-rolled, age- 
hardened showed 52,500 psi.; cold-drawn 51,000 
psi.; and cold-drawn, age-hardened showed 61,000 
psi. 

@ Impact Strength: Charpy impact strength ranges 
from 240 ft. Ib. for hot-rolled Duranickel and 190 
ft. Ib. for cold-drawn, to 40 ft. lb., for the age-hard- 
ened condition. 


@ Spring Properties: Duranickel wire can be cold- 
drawn and age-hardened subsequently to develop 
tensile strength of the order of 225,000 psi. The 
torsional proportional limit of cold-drawn and age- 
hardened wire is about 40 per cent of the ultimate 
tensile strength. Duranickel springs are used at 
temperatures up to 550°F.; the stresses used 
should be governed by existing service conditions. 


@ Working Characteristics: Duranickel may be hot- 
worked, forged, and cold-worked. It can be ma- 
chined most readily in the annealed condition and 
is commercially machinable in other conditions 


Mechanical Property Ranges of Duranickel 


Yield 
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A wrought, age-hardenable, 
corrosion-resisting alloy 


at hardnesses up to 275 BHN. The use of a cutting 
lubricant is essential for all machining work be- 
cause Duranickel, like all high-nickel alloys, is 
characteristically “sticky” and tends to gall or 
build up on the tools. Duranickel can be joined by 
the usual welding, brazing and soft soldering proc- 
esses common to industry. 


@ Variants: For special uses there are two alloys 
similar to Duranickel. They are: (1) Duranickel 
“R” containing a higher percentage of carbon for 
use where applications require optimum machin- 
ability. (2) Permanickel® having the same me- 
chanical properties as Duranickel but different 
physical constants, particularly better electrical 
and thermal conductivity and stronger magnetic 
properties. Permanickel is preferred for service 
as springs requiring high electrical conductivity; 
equipment requiring good thermal conductivity 
and magnetostrictive units where high fatigue 
strength is required. Special applications include 
thermostat tension springs, reaction springs, clips, 
grid wires and side rods in vacuum tubes. 


@ Corrosion Resistance: The corrosion resistance 
of Duranickel in all its forms is of the same order 
as that of nickel to a wide variety of media, includ- 
ing mineral and organic acids, alkalies, salts, 
potable and industrial waters, food products, or- 


ganic compounds and oxidizing atmospheres at 


normal and elevated temperatures, 


@ Forms Produced: Duranickel is supplied in most 
commonly used mill forms—rods, hexagons, squares, © 


rounds, flats, strip, sheet, wire and welding ma- 
terials. 


@ Applications: Duranickel is used in many appli- 
cations where corrosion resistance, high hardness, 
and great strength are required. In the production 
of plastics, Duranickel is a standard material for 


dies, injection cylinders and extrusion screws. 
Duranickel springs, from both wire and strip, give - 


excellent service. Instrument parts include dia- 
phragms, bellows, flapper valve discs, snap switch 
blades, and grid wires and side rods in vacuum tubes. 


FURTHER DATA AVAILABLE 
A 22-page reference manual, Engineering 
Properties of Duranickel, Technical Bul- 
letin T-32, contains all essential engineer- 
ing information. It is available, free, for 

your files. For help on specific metal prob- 

lems, write directly to Inco’s Technical 

Service, outlining your problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Nickel Alloys 


MONEL® + “R”® MONEL "K"® MONEL © “KR"® MONEL 
MONEL + INCONEL® + NICKEL “L"® NICKEL 
DURANICKEL® + PERMANICKEL® 


24) 


ae 


. 
i 
Suse 
= 
1 
— 
Form ond Condition Shangih_ (0.2% infin. Rockwel 
: per coat c 
Hot-finished............. 90-130 35-90 55-30 758-22 
Hot-finished, age-hardened. 160-200 115-150 30-15 32-42 
Cold-drawn, as-drawn -... 110-150 60-130 35-15 90B-32 
Cold-d age-hardened. (170-210 125-175 25-15 32-42 { 


“Pint-size” steam generator 


warms a whole diesel train 


That Vapor-Clarkson steam generator* in the pic- 
ture has caused a real stir both in the railroad busi- 
ness and out of it. 


Even though it’s no bigger than an ordinary 
clothes closet, it does the one big job a diesel 
_ locomotive can’t do by itself—this 314’ x 514’ x 6’ 
_ generator can heat an entire train. Fast, too. From 
a cold start, it will deliver 200 psi steam in only 
' two minutes. Capacity is over 4500 pounds of 
: _ steam per hour. That’s enough to heat almost 100 
_ homes in dead zero weather. For size and weight, 
this is the most powerful steam-making machine 

_ developed by industry. 


Heart of this ingenious generator is a 702-foot 
long set of continuous coils made from National 
' Seamless Steel Tubing. Standard lengths are welded 
into 200 or 300 foot lengths, then cold rolled into a 
coil. All coils are interchangeable. All coils pass a 
1200 pound hydrostatic pressure test. 


This is another instance of National Seamless 
| ' doing a fine job, despite the exacting fabrication 
methods and rigorous tests. The reason is in the 
tubing itself—in that magic word, 
“Seamless.”” There aren’t any longi- 
tudinal welds to weaken the tube. 
Each tube is pierced from a solid billet 


of steel . . . the one method that re- 
moves all doubt concerning wall 
strength. 


When planning the use of seamless 
pipe or tubing for future needs, be sure 
to specify National Seamless, made 
by the world’s largest and most ex- 
perienced manufacturer of tubular 
steel products. 


*NAME OF MANUFACTURER 
ON REQUEST 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(Tubing Specialties Division) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamécoo PIPE AND TUBES 
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Penberthy Transporent Gage 
Penberthy Reflex Gage 


PENBERTHY 
“FLOATING SHANK” 
Permits %” Variation 
in Center-to-Center 
of Vessel Tapping 


Another 
PENBERTHY 


First 


OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING 
JET PUMPS 
An important new feature now available on all Penberthy 


drop forged steel gage valves is the “floating shank"... an 
improvement that has money-saving advantages to many users 
of liquid level and water gages. 


Automatically operated by 
air, gas or steam pressure 
~~~ Will pump without clog- 
ging any liquid that will flow 
through pipes. Ask for Bul- 
The “floating shank” compensates for inaccuracies in the udaees 
center-to-center distance of the tapped holes in the vessel on 
which the gage is mounted. The variation can be as much as ¥%”. 
It provides a mounting flexibility not elsewhere obtainable . . . 
it saves time during installation of the gage . . . it eliminates 
stresses that are often induced during mounting. 

The Penberthy “Floating Shank” can be had at slight addi- 
tional cost . . . specify it on your next order for Penberthy 


drop forged steel (or alloy) gage valves. 


PENBERTHY EXPLOSION-PROOF 
SUMP PUMPS 
Motor and switch totally enclosed. Under- 
writer approved for Class 1, Group D, and 
Class 2, Groups E, F and G hazardous loca- 
tion. Made of copper and bronze throughout. 
Ask for Bulletin 4929. 


PENBERTHY INJECTOR COMPAN-Y 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
Detroit 2, Michigan 
Established 1886 Canadian Plant, Windsor, Ontario 


PENBERTHY EJECTORS 
A simple jet pump operated by air, water or 
steam. Needs no lubrication . . . will not get 
out of order. Ask for Bulletin 5080. 
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BEFORE—Johnson-March system turned off at car dumper of a 
large midwest utility. Compare this unretouched photo with the 
at the right. 


€ 


STO 


It you have a dust problem—no matter how 
‘large or small—no matter where the dust 
‘occurs... car dumpers, hoppers, crushers, 
belt galleries, or coal pile—it can be con- 
trolled or eliminated with a Johnson-March 
liquid diffusion system. Installation is fast, 
‘simple, and inexpensive. There is no inter- 
ference with normal plant operations. 


No ducts, no fans and no cumbersome equip- 
ment are required. Johnson-March com- 
pounds added to water and a carefully 
engineered spray system do the work. The 


AFTER —Note absence of dust when Johnson-March system is 
operating at this same dumper. These systems have proved 
themselves in many plants. We’ll be glad to furnish names. 


p COAL pust 


at "/o the usual cost! 


system is guaranteed effective, but its opera- 
tion is simple. It costs far less than other 
types of dust handling systems—in most 
cases only 1/10 as much. And maintenance 
costs next to nothing! 


Even though you may have a mechanical 
dust collecting system, it will pay you to 
investigate a Johnson-March system. 


Without cost or obligation, why not have 
one of our engineers discuss your dust prob- 
lems with you? Just drop us a line or mail 
the attached coupon. 


Johnson March 


Specialists in Liquid Diffusion 


1724 CHESTNUT STREET 


Philadelphia 3, Pa. 
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CM-112 applied to Ring 
and Grinding Rolls 
increases life by 
more than 3 to 1 


The Raymond Bowl Ring pic- 
tured above was photographed at a 
large Ohio utility plant. It has pul- 
verized a total of 210,000 tons of 
coal, at 100% rated capacity, on 3 
separate hard-facings with Coast 
Metals Alloy 112. A fourth facing, 
now being applied, will give this unit 
a life expectancy of at least 286,000 
tons. 


PRODUCERS OF SPECIAL HARD-FACING 
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This Raymond Bow! 
Ring has a life expec- 
tancy of more than 
280,000 tons after 
fourth coating with 
Coast Metals 112. 


Life of uncoated rings is about 
65,000 tons, after which they must be 
replaced. Efficiency drops off sharply 
after approximately 30,000 tons and 
the result is that production costs of 
remaining tonnage run high. 


The history of this ring, there- 
fore, clearly illustrates the tremendous 
advantages gained by Coast Metals 
hard-facing—proves that hard- 
facing with CM Alloys pays off in a 
big way. 


There are many other examples 
of how CM Alloys extend the life of 
parts subject to impact, abrasion, and 
high heat during operation: Bowl mill 
deflector castings and sideliner wear , 


Raymond Ring Hard-Faced with Coast Metals Alloy | 
PULVERIZES 210,000 TONS OF COAL 


plates—ring retainer lugs—coal feeder 
screws—sluice liner castings—clinker 
crusher rolls—ID fan float liner plates 
—exhauster fan blades and impact 
mill plows, when hard-faced with CM 
stay on the job and continue to per- 
form efficiently long after unfaced 
parts have become too worn to use 
and must be replaced. 


Holding down production and 
maintenance costs has never been so 
important as it is today. So don't 
replace—reface with CM specialized 
weld rods. You'll not only keep pro- 
duction running smoothly, but save 
money. We shall be glad to make 
recommendations based upon your 
particular needs. 


COAST METALS, Inc. 


Little Gerry, N. 7. 


ALLOYS FOR THE POWER INDUSTRY 
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—, you want to see tough jobs for pressure gauges go out 
into the oil country. No field hurls quite as tough a challenge 
at the instrument maker. Drilling operations call for gauges 
that will stand up under extreme vibration and pulsation. 
On the pipe lines it’s widely pulsating pressures; on the 
flowing wells, unexpected pressure surges. 

We met the challenge of the oil country years ago with 
instruments that have given oil men a new conception of 
lasting accuracy in pressure gauges and dial thermometers. 
There could be no higher tribute to Marsh quality, stamina, 
and precision than the preference shown for Marsh instru- 
ments throughout the country where “they’ve got to be right.” 

Not only in the petroleum field, but in every field where 
requirements are exacting, Marsh Gauges and Thermometers 
have become “The Standard of Accuracy.” That's why you 
find Marsh gauges on leading makes of boilers, pumps, com- 
pressors and other equipment requiring pressure gauges. 
That is why you should insist on Marsh for every gauge or 
thermometer need throughout your plant. 

MARSH INSTRUMENT CO. soles offilicte of Jas P. Marsh Corporation 
DEPT. F, SKOKIE, ILL. 
Export Dept., 155 E. 44th St., New York, N. Y. 


‘er 


SPECIAL XMAS TREE GAUGE 
3 


This recently developed “Xmas Tree” Gauge for oil wells is 
typical of the wide range of Marsh Gauges for all services. 


“THE STi 
ACCURACY” 
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2,800,000 C.F.M....120 AIR CONDITIONING 
SYSTEMS eee showing 5 of the 324 Clarage 


Fans delivering conditioned air 
to manufacturing areas. 


installs 


CLARAGE HEAVY-DUTY FAN EQUIPMENT 


Fine Pharmaceuticals! ...the making of over 700 different kinds has started in 


this great plant of the Upjohn Company, 10 minutes south of Kalamazoo. Pree one 


A multimillion dollar project... 
3 Engineers and Builders, The 
dependent upon air conditioning. 120 complete systems handling 2,800,000 c.f.m. Austin Company, Cleveland. 


are installed. 999999 


Here much of the manufacturing...to maintain integrity of product...is 


Upjohn has had more than a quarter-century of ex- 


perience with Clarage Equipment. It well may be that 


this was the deciding factor in selecting Clarage | 
HEAVY-DUTY Fans fer every one of the air condi- (Cr JAN R 4 GE 
tioning systems operating in this new Upjohn plant. | 
—HEADQUARTERS for Air Handling 
CLARAGE FAN CO MPANY and Conditioning Equipment 


KALAMAZOO, MICHIGAN ; 
APPLICATION ENGINEERING, OFFICES... IN ALL PRINCIPAL CITIES 
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GENERATOR OUT-DOORS 


For draining condensate 
and eliminating air from s 
pipe line heaters, tracer 
lines, storage tanks, cabinet 
heaters, loading racks, rail 
and switch heaters and 
similar out-door equipment, 


SARCO 


BULLETIN 1011-C! THERMOSTATIC 


STEAM TRAP NO. 9 


© Complete unit © Fully automatic , = They are unrivaled for this service because they 
© Easily installed © Highly efficient / require no protection against freezing. They are 
small in size, as easy to install as a pipe elbow. 
10 to 500 h.p. — 15 to 200 Ibs. — Will operate equally well on low or high pressure 

’ without requiring seat change. 


Available with bellows of bronze, monel or stain- 
A ae = *. IRON less steel for pressures to 300 psi. 
wo R K 4 Write for Catalog 253. 506 


License in , Montreal, P.C. A R Oo Empire State Bidg., NewYork, N.Y. 


SAVES STEAM Sarco CANADA, 1D, TORONTO 5, ONTARIO 
CHICAGO AUTOMATIC 
SPREADER STOKERS 


COAL 


COAL AGITATOR 
BLADE 


PUSHER BOX 


THROAT PLATE 
ADJUSTMENT 


FIREDOOR 

FIREDOOR LINER 

AIR DAMPER 3 

CONTROL 


HANDLE 


GRATE SHAKER 
MECHANISM 


ASHPIT DOOR 


Spreader stoker firing with a Chicago Automatic is economical firing. Check these 
important features which assure efficient and reliable operation: 


Y Fuel handling flexibility—adaptable to a wide range of coal Yo Sturdy grate construction— openings in the grate are ac- 
sizes either wet or dry. curately proportioned to minimize fuel carry-over. 
Hopper-to-distributor fuel control. 

Adjustable distributor blades to suit width and length of 
furnace. Wo parts of the stoker subject to high temperatures. 


For complete information unite Dept. F 3 for Publication Yo.§5 @ 


FORMERLY 
The Standard Stoker Co., Inc. BLOWER-STOKER 


@ ONLY THE NAME IS CHANGED ae DIVISION P 


Absence of complicated or bulky driving mechanism. 


370 LEXINGTON AVE., NEW YORK 17 N.Y. @ CHICAGO e ERIE e MONTREAL 
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is the KEY 


TO LOWER 
COAL 
HANDLING 
CcOsTs 


See How G-W does it 
with basic designs! 


This installation at Universal Match Corporation, Hudson, N.Y., is one of 
“four basic types .. . evolved by G-W to simplify design, manufacture and 
erection of dependable coal storage and handling equipment. G-W engineers 
recommend its cylindrical steel tank type of storage because it required the 
least amount of space and attention . . . is clean and economical to install 
and maintain. 

Auxiliary equipment consists of feeder and conveyor from truck and track 
hoppers and bucket elevator to 90 ton tank at 25 tons per hour. Coal is dis- 
charged direct from storage to stoker hopper. 


4 BASIC WAYS TO CUT COAL HANDLING COSTS 
Showing bar feeder in hopper de- 
The other three G-W basic types of coal storage 
’ systems are: reinforced concrete silo, vitrified tile 
silo, suspended steel bunker ...the result of over 
135 years of experience in installing hundreds of 
coal handling systems. Why not consult a G-W 
engineer? He will be glad to show you how 
one of these four basic designs can simplify 
your coal handling problems... reduce 
your costs. 


Co. 


SINCE 1814 your copy today, 
NEW YORK 17 Factory: CHICAGO 6 
420 LEXINGTON AVE. Hudson, N.Y. 565 W. WASHINGTON ST. | 


G-W HANDLES IT... faster. easier. cheaper 
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EeonoTHERM 
“PACKAGED” STEAM GENERATOR 
WITH EXCLUSIVE OFF-CENTER ai 


SHOWS OG 


HERE’S WHAT OFFICIALS SAY AT 
W. B. PLACE & COMPANY, HARTFORD, 
WIS., CUSTOM DEERSKIN TANNERS: 


“We are very much pleased with the Dutton gas-fired 
boiler . . . it has done an excellent job of heating, and been 
practically trouble free.” As to cost of operation, “our bills 
to date indicate a substantial saving . . . a big saving in 
labor.” 

From the installation picture, you might compare the 
appearance of these boilers —but where efficiency begins, 
comparison ends! The compact Dutton EconoTHERM pro- 
duces 160 h.p., against 90 .p. for the space-consuming old 
boiler beside it. From a cold start, the Dutton will produce 
125 Ibs. of steam pressure in just 15 minutes. The old unit 
took 214 hours! 

In Hartford—or wherever they're installed —" packaged” 
EconoTHERMS win praise for fuel efficiency, safety and 
durability. Delivering twice the power you'd expect in half 
the usual space, the EconoTHERM is self-contained, with 
fully automatic controls. 

Exclusive Dutton “off-center firing” with rotary combus- 
tion gives you faster boiler water circulation, plus greater 
safety. Other features include: Large steam storage space... 
five or more square feet of water heating surface per rated 
h.p. ... mechanical draft with short stack (no costly chim- 
ney) and choice of gas or oil firing. 


Learn about all the quality features of the Dutton 
EconoTHERM...WRITE NOW FOR BULLETIN EC-100C 


Other types and sizes — 5 to 250 h.p. 


DP DIVISION 


HAPMAN-DUTTON COMPANY | 

«KALAMAZOO MICHIGAN 

since 1880 
Boiler M kets 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who eeling 

ir jobs. are men who are wi hgoing 
and growing knowledge of the business acres dita 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They ft 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few minutes 
a day, regularly studying sound books like the McGraw-Hill Library of 
Power Plant Practice? Do you know how easily it can be managed, 
paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


The Library of 


POWER PLANT PRACTICE 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
field—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little stickers and the big troublesome problems are all 
worked out in advance for you. There can be only one result from 
studying these books a few minutes each day—more money in your pocket. 


No books dealing with the work of the power plant man were ever so 
80 1 in text and illustrations as these. 
The man who puts this set of books into his library can do so knowing 
that he “a 7 Dagan in power plant books—a set that will give him, in 
all the i jon he needs in order to get 

ahead in us men 


Easy to Understand 


These books are written in yday d language. They 
were working in the plant by your side and giving you the benefit 
of his vast knowledge, man to man. There is no bunkum in this 
Library, nor is it cluttered up with impractical theories. It is a Power 
Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ examination. If you decide 
to keep the books after examining them, just send $4.00 and then $4.00 
a month until the total low price of $20.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW-HILL 
ON- APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 43nd St., N. Y. C. 18 
Ship to me charges p id the six er of The Library of 
Power Plant Practice. it satisfactory, I a! send $4.00 in ten 
days and $4.00 a month until the — of $20.00 has been paid. 
If not wanted I will return the set to you. 


6 volumes, 2,477 pages, 
2,404 illustrations 


This offer applies to U. S. only 
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joins Unibestos in 
UNARCO line 


of asbestos pipe 
insulations 


--. Up to 650°F. 
Answering the demand 
for a jacketed pipe insula- 
tion for use in the lower 
heat ranges, UNARCO 
now offers Amocel — for 
temperatures up to 650°F. 
Like Unibestos, Amocel 
is made of Amosite asbes- 
tos fibers bonded with an 
inorganic binder. For pi 
sizes from \4" through 1 
in Standard thickness 
only. Light in weight. 
Hig ly e cient. Durable. 


UNIBESTOS 


Up to 750°F. 
UNIBESTOS 


... Up to 1200°F. 


2 PIPE INSU- 
LATIONS — Unibestos 
No. TI and No. 1200 — 
long have been America’s 
outstanding insulations in 
their respective tempera- 


INSULAT 


ture ra ages. Regular q : 


duction or pipe sizes fr 

‘'o” through 24” in popular 

thicknesses through 4’. 

Other thicknesses and 
pipe sizes up to 44” o.d. 

of the insulation available. 


We want you to have our Catalog — It gives you complete information 
on Amocel and Unibestos Pipe Insulations; Unibestos Insulating Block; 
Cements and Finishes; Flexible Insulations; Metal Mesh Blankets; Tai- 
lored-to-Fit Insulations; Asbestos Packings and Gaskets; Asbestos Textile 
Products . . . Just drop us a line today requesting that we send you 
UNARCO Catalog No. 76-109. 


DEPT. 1819 « 332SOUTH MICHIGAN AVENUE « CHICAGO 4, ILLINOIS 
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EVERLASTING 
VALVES 


mean “Everlasting” Protection 
on these duties 


GENERAL SERVICE 
Wherever frequent use and 


STEAM JACKETED 
Assure continued free flow 
of any material which con- 
geals at ordinary tempera- 
tures. 


quick op is req 

for any liquid or gas at 
pressures up to 300 psi. 
Have outside stuffing box 
and gland. 


FIRE PROTECTION 
: Closing type for inflam- BOILER BLOW-OFF 


Quick-opening, ‘also hand- 
wheel operated Angle and 


mable liquid emergency 
shut-off, or opening type for 


deluge or drainage, assuring “Y” types and combination 
immediate and positive ac- units meeting ASME Code | 
tion with weighted pende- irements for p 
lum stop. 


For more than 40 years, EVERLASTING VALVES have been 


and long trouble-free life with low maintenance expense. | 
Some of their distinctive features are: 

Quick-Action. . . opened or closed with less than a | 
quarter turn of the operating lever. 
Straight-Through Flow . . . the disc cannot become loose | 
and accidentally check the flow. 

Drop-Tight Seal . . . constant contact of disc and seat | 
at all times prevents dirt or scale from getting between. 
Self Regrinding . . . the disc rotates on the seat with | 
each operation, thus regrinding the sealing surfaces. 


No Wedge Action . . 


. all parts move between parallel 
faces. 


Write for bulletin describing 
EVERLASTING VALVES in detail. 


EVERLASTING VALVE COMPANY 
49 FISK STREET, JERSEY CITY 5, N. J. 


up to 600 psi. ' 


known for their ingenious design, simple sturdy construction, | 


COMPACTNESS, EASE OF REGULA- 
TION, LOW MAINTENANCE —IN 
THE WING AXIAL FLOW BLOWER 


Wine AXIAL FLOW BLOWERS are used on 
many of the country’s leading makes of boilers 
as standard equipment. The reason lies in the 


VOLTROL 

(Volume 

Control) 
VANES 


VOLTROL 
VANE 

CONTROL 
MECHANISM 


FULLY 
ENCLOSED 
DUST-PROOF 


MOTOR LEVER FOR 


CAPACITY REGULATION 


consistently satisfactory performance Wing 
Blowers have been delivering for over half-a- 
century— plus many superior features of Wing 
design, such as the volume control (Voltrol) 
vanes, permitting capacity regulation down 
to 10% of maximum. Write for complete de- 
tails and latest bulletin. 

50 Vreeland Mills Road 


L.J. Wing Mfy.Co. Linden, New Jersey 


Offices in Principal Cities 


AXIAL FLOW 


BLOWERS 
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That’s right! 
| burn No. 6 oil 


Yes, it’s a Preferred. 
They specialize... el fully* automatic 


operation with 
residual fuels! 


That plant engineer is only one of hundreds who label us special- *What We Mean By 
ists in fully automatic operation with residual oils. We're proud of Fully Automatic Operation 
the title, of course, for we achieved what many folks said couldn't 
be done. But, actually, we at Preferred like to be thought of as all- ~ ¢ Starts automatically 
around experts in combustion problems. Witness the complete Pre- F j 
ferred gas, and light oil-fired steam 
generators. ¢ Starts at low fire and 
follows load automatically 
We tackled and solved the problem of residual oils, because we 
knew we could cut your production costs by $3,000 to $35,000 a 
year by reducing fuel costs. Scores of Preferred customers have 
already pocketed these savings. Like the engineer on the ‘phone, 
they are burning No. 6 oih with fully *automatic oper ation. 


¢ Shuts off, cleans and 
purges itself automatically. 


If you are now using more expensive grades of fuel, discuss your 
installation with a Preferred representative or write for Bulletin 
175 about the Preferred Horizontal Rotary Oil Burner and Bulletin 
1000 which describes the Preferred Unit Steam Generator. 


PREFERRED UTILITIES MANUFACTURING CORP. 


1860 BROADWAY, NEW YORK 23, N. Y. 
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AVE OUTAGE TIME and MONEY 


Super ADACHROME-CAST 
for “GUNITING" 


Use SUPER ADACHROME-CAST to gunite your stud tube water 
walls,—Fine-grained to penetrate the small apertures between 
studs,—packs to a dense mass when shot. One user reports SUPER 
ADACHROME.-CAST lasted twice as long and took but one-third the 
time to apply as compared with a plastic chrome ore installation. 


Excellent for coating brickwork when free of slag. 
Ask for detailed Bulletin on SUPER ADACHROME-CAST. 


REFRACTORIES CO. 
784 S. Swanson St., Philadelphia 47, Po. 
in Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto 


Where exhaust steam is used for 
heating and deaerating feed 
water, the oil usually present in the 
exhaust may be practically eliminated 
by installing a Cochrane All-Service 
Separator on the inlet pipe. Clean dry 
steam is assured. 

COCHRANE CORPORATION 
3106 N. 17th St., PHILADELPHIA 32, PA. 


COCHRANE 


STEAM SPECIALTIES 


SEPARATORS * DRAINERS * RELIEF VALVES * PURIFIERS * DISCHARGERS 
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FOR YOUR 
ENGINEERING 
REFERENCE FILE 


POWER HANDBOOK—64-page re- 
print contains both Part I and Part IT. 
Practical data, tables, formulas on all 
the basic subjects of concern to power 


CIRCUIT PROTECTION—16 pages 
covering devices for over-current pro- 
tection in circuits of 600 volts and be- 
low. Describes and shows application 
of fuses, circuit breakers and associ- 
ated thermal and magnetic devices. 20c 


MODERN DIESEL ENGINES — 50 
Years of Progress. 32 pages. Explains 
how diesels work, auxiliaries, con- 
struction, inlet air, gas, supercharg- 
ing, injection, lubrication. ete. .. 


FLEXIBLE COUPLINGS — 16-page 
special section tells what flexible cou- 
plings do and how they are selected, 
describes various types 20c 


MAIL THIS COUPON 


nae POWER, 330 West 42nd Street, New York, 


Please send me. copies each of the reprints 
represented by the number circled below. I enclose 


check ), money order ) for $ 


1 2 3 4d 


8/51/P 
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REDUCING VALVES 


HOLDS THE 
PRESSURE 
SETTING VERY 


| CASH STANDARD | 


FIG. 1 


YOU DON'T GET 
THIS TURBULENCE 


YOU GET THIS 
STREAMLINED FLOW 


HE “Type 1000” Valve gives users absolute control of pressures. 
The reduced pressure is held constant regardless of variations in 
the initial pressure or variations in demand. 


This operating feature eliminates all chance of 


changes occurring in the processing or of damage 
to product. 


When there is peak demand to be met, your "1000" 
Valve is easily able to do it, holding the pressure 
constant at the same time. 


There is no downstream turbulence in your "1000" 
Valve. (See Fig. 1). The flow of steam, air, oil, etc. 
is streamlined (see Fig. 2) for straight flow through 
the delivery passage and jet. All of the process of 
pressure reduction occurs where the valve throttles 
flow and not on the downstream side of the valve. 
That is one of the feature results of streamlining. 
Therefore, there is no downstream turbulence and 
you have close delivery pressure control at all times. 


(ASH STANDARD 


Write for Brlletin 4000" 


CONTROLS... 


VALVES 
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W. CASH COMPANY 
DECATUR, ILLINOIS 


Corner VALVES 
rom the 
CASH STANDARD) 


Valve; in various metals to 


handle nearly all fluids. Has 


Roller guides on valve spindle; 
also roller bearing to take care 
of spring torsion. Sizes '/2" to 
3" screwed ends; |" to 12" 
flanged ends. Bulletin 971. 


Cath Standard Type 9 Relief 
Valve has side inlet, bottom 
outlet. Popular for pump by- 
pass use. Sizes '/" to 2" 
screwed ends. Relief pressures 
up to 350 Ibs., temperatures 
up to 500°F. Bulletin 943. 


Cash Standard Type 4190 Valve 
for relief (bypass) use; holds 
constant valve inlet pressure 
regardless of changes in load 
or outlet pressure. Multiport— 
large capacity. Iron or bronze 
bodies; iron or bronze trim. 
Sizes /2" to 2" screwed ends; 


2" to 6" flanged ends. Bul- 
letin 952. 


Cash Standard Type 33 Relief 


Ve 
¢ 
t 
: 
o- 
re FIG. 2 
>. 


Featuring additional 
products, specialties 
& services for 
power plants 


DETROIT 


Industrial. 
Waste 
Burners 


AMERICAN 

IMNEY CORP. 
141 Fourth Ave. 
ewi¥ork City 


WADELPHIA - BUFFALO 


STERLING TRAPS 
Return Traps—Lifting Traps 
Vacuum Traps 
Separating Traps 
STERLING ENGINEERING 
& MANUFACTURING 
CORP. 

110 Business Street 
Hyde Park 30, Mass. 


PROFESSIONAL SERVICES 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Kansas City, Mo. Cleveland, Ohio 
P. O. Box 7088 1404 E. 9th St. 


FRED L. PEARSON 


Reg. Mechanical & Electrical Engineer 


Steam Diesel Power Plants, Water Supply, 
Sewage disposal Heating Air Conditioning, 
Electrical distribution systems. Design Construc- 
tion and Supervision 

204 Commerce Building Detroit 24, Michigan 


CARNAHAN & THOMPSON 
ENGINEERS 
Mechanical and Electrical Consultants 


320 Oklahoma Oklahoma City 2 
Natural Building Oklahoma 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Industrial and Utilities, Power Plant Design and 
Construction Rehabilitation and Maintenance. 


Steam — Diesel Hydro -— Sewage 
Reports - Examinations - Laboratory 
New York Reading, Pa Philadelphia 
Houston Washington 


SANDERSON & PORTER 


Engineers and Constructors 


New York Chicago 
San Francisco Los Angeles 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations — Reports Design 


Procurement - Field Engineering 
Domestic and Foreign 


74 New Montgomery St., San Francisco 5, Calif. 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Illinois 


THE KULJIAN CORPORATION 


Engineers @ Constructors 
1200 North Broad St., Philadelphia 21, Pa. 
Washington, D. C.; Rome, Italy ; 
Calcutta, India; Caracas, Venezuela ; 
Mexico City, Mexico. 


J. E. SIRRINE COMPANY 


Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


HERMAN H. 
STICHT CO., INC. 


27 PARK PLACE N.Y.C 


LARAMORE AND DOUGLASS, INC. 
Consulting Engineers 
POWER PLANTS 


TRANSMISSION DISTRIBUTION 
DESIGN-—-REPORTS—APPRAISALS— RATES 
79 East Adams Street Chicago 3, Tlinois 


STANLEY ENGINEERING 
COMPANY 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Hershey Building Muscatine, Ia. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 
Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y. 


LUTZ & MAY 
Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS — ELECTRIC SYSTEMS 
REPORTS—DESIGN— APPRAISALS 
1009 Baltimore Kansas City 6, Mo. 


JOHN A. STEVENS, INC. 


Established 1909 


Consulting Engineers 
Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


MORAN ENGINEERS 


Designers and Consultants 
Buildings — Power Plants 
Air Conditioning — Ventilation 

30 Church St. — New York 7, N. Y. 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
144 East 39th Street 
New York, New York 


New Advertisements 

received by August 9th will appear in the 

September issue, subject to space limitations. 
Classified Advertising Division 


Power 
330 West 42nd St., New York 18, N. Y. 


THE JAMES F. MUMPER CO. 


Engineers 
Steam, Diesel, Electric Power plants. Industrial 
plants. Examinations and reports. Plans, specifi- 
cations, supervision. 
39 E. Market St., Akron 3, Ohio 
Phone, JEfferson 5939 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-A ppraisals 

30 Broad Street, New York 4 
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10 WORK FOR JEFFREY MANUFACTURING 


J-80230 


POWER 


This report is familiar to the many satisfied users cf 


Sturtevant Turbovane® Induced Draft (T.V.1.D.) 
Fans equipped with performance-proven E-R (Ero- 
sion Resistant) Wheels. 


The Jeffrey Manufacturing Company selected depend- 
able Sturtevant T.V.1.D. Fans for each of three pul- 
verized coal-fired boilers in their modern new boiler 
plant at Columbus, Ohio. The decision to use E-R 
wheels was based on the fact that gases reaching 
these fans would contain abrasive fly ash. This de- 
cision is paying off in lowered maintenance and 
greater dependability for The Jeffrey Manufacturing 


The Sturtevant E-R wheel 
resists abrasion. 


report from 


. The Jeffrey Manufacturing Company 


Company, just as it has paid off for many other 
industrial power plants and major utilities through- 
out the country. 


Westinghouse-Sturtevant Forced and Induced Draft 
Fans, with optional Vane Control® for part-load 
operation, are available in a wide variety of sizes and 
types; also, other air handling and electronic air 
cleaning apparatus. Put us to work putting air to 
work for you. Call your local Westinghouse-Sturte- 
vant Office or write Westinghouse Electric Corp., 
Sturtevant Division, Hyde Park, Boston 36, Mass- 
achusetts. 


you CAN BE SURE...1F IT'S Westinghouse 
PUTTING WORK 


FORCED DRAFT FANS INDUSTRIAL FANS 


AUGUST 1951 


CENTRIFUGAL COMPRESSORS 


AXIAL FLOW FANS 


INDUCED DRAFT FANS 
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BOILER SCALE Many CLEAR WATER 


| 


MEANS TROUBLE Pumping Problems 


: Butler water conditioning unit 
3 will prevent scale and cor- 
rosion and remove old scale 


in your boilers, hot water 
tanks and associated pipe 


systems and fittings, giving in these 


you more efficient operation 


and saving you countless | 
dollars ulletins 


Illustrated 2612 ROUSSEAU ST 
Model EZ-B NEW ORLEANS, LA. 


for high and 


low pressure 
fire 2 and There’s a Butler DeScaler to 


wits te solve your water conditioning 

problem from automobiles to 
ships including trucks, buses, 
Diesel Engines, evaporators, 
sterilizers, etc. Write for com- 
plete information. 


DeZurik Easy- Operating 
Valves: are. well - named. 
Their ECCENTRIC PRINCI- | 


PLE makes them operate | 
easy operating every time with maximum FREE COPIES! 
smoothness and minimum 


L U G effort. A quarter - turn 


opens any DeZurik Valve @ If your concern is with boiler feed or other clear 


V A L Vv E S to full, free flow! water service at pressures to approximately 500 
oll pounds, you will find that “Buffalo” Type “RR” 


Pumps have the characteristics you want—includ- 
ing high efficiency and long life on the job. BUL- 
LETIN 980-B gives all engineering data, including 


| sizes. 


a ie For cramped quarters, you'll find “Buffalo” Close- 
. 0 F be l CTl 0 N Coupled Pumps pack a lot of capacity to the cubic 


inch of space required. Can be installed vertically 
with leak-proof rubber-faced 
NO B IN DI N G or horizontally. BULLETIN 975-C has the facts 


Write for our catalog. NO LUBRICATION on these sturdy, efficient space-savers! 
\ 
DeZURIK 


vG) 


SHOWER CO. BUFFALO BUMPS INC. 
488 BROADWAY 14 BUFFALO, NEW YORK 
SARTELL, MINN. NO LEAKACE 
MILLSPAUGH, LTD. — Sheffield 


| 


There's a DeZURIK VALVE 


Branch Offices in All Principal Cities 
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SEARCHLIGHT SECTION 


AND 


ENGINEERS 


SCIENTISTS 


opportunities for out- 
standing and experienced men. 


These top involve preli 
production design in advanced mil 
.| craft and special weapons, 


inary and 


including guided 


Flight test engineers 

Stress engineers 

Aero- and thermodynamicists 
Servo-mechanists 


Structural designers 


Electr, 


Electrical installation designers 


these essential, 


1011 E. Broadway 


missiles. 
Immediate positions include: 
Electronic project 
Radar engineers 


Power plant installation designers 


Excellent location in Southern Colifornia. 
Generous allowance for travel expenses. 


Write today for complete information on 
long-term positions. Please 
include resume of your experience & training. 
Address inquiry to Director of Engineering. 


NORTHROP AIRCRAFT, INC. 


Hawthorne (Los Angeles County), California 


Electrical 


leaders, Designers and 
pe Soares phases of industrial plant design: 
Electrical 
Mechanical 
ses, process 


Structural 


ENGINEERS 
Mechanical 


Droftsmen experienced in one or more of the 


Power, lighting layouts and electrical controls. 


Structural 


Plant layout, process 
equipment 


vessels, packaging equipment, special hinery and 
Structural steel and reinforced concrete. 


yors, 


boiler 
layout, tonks and 


Please submit complete resume stating 
availability date. 


The Ferguson Building 
1783 E. 11th St., Cleveland 14, Ohio 


THE H. K. FERGUSON COMPANY 
Engineers and Builders 


salary required and 


19 Rector St., New York 6, N. Y. 


OFFICE SALES ENGINEER 


26-40; mechanical engineering degree or 
equivalent, with experience in steam gen- 
erating field, to analyze inquiries and 
prepare proposals covering self-contained 
automatic boiler units for industrial ap- 
plications. Location Eastern Pennsylvania. 
Good opportunity for advancement. State 
salary requirements. 


P-1396, POWER 
330 W. 42nd St., New York 18, N. Y. 


AN UNPARALLEL 
OPPORTUNITY 


EQUIPMENT SAL 
ENGINEERS 


Engineers of proven sales ability t 


waiting for our salesmen 

jogged wood, 

pay ron MEMSELVES Av 

nual SAVINGS run from $24 to $90 

boiler horsepower. Wet coal is no 


spreader stokers, pulverized coal 
oil and = burners. Coal savings 
25% to 
FYR-FEEDER Sproy- 
sold for Cash or on 
Purchase Plan . . 
quired 
ings as 
Salesmen who sell only 24 average 
FEEDERS annually will earn $15, 
in commissions. 
missions will 
t b 


ed Stoker eq 


than 
required, 


run more 
1 


t 
have car. 


ing our FLO-MAT 
Coal Conveyors 


which ore a ne 


if we will 
in Chicago. For 


train 


18-R East Erie Street + 


On 48 sales per year, 


for COMBUSTION 


National Spreader Stoker Sales Organization 
requires services of Sales and Combustion 


contact 


concerns using boilers to make steam. This 
is a real opportunity for Combustion Engi- 
neers to go into business for themselves and 
make money. Prospects are everywhere and 


of coal, 
etc., and 
erage an- 
per rated 
problem. 


FYR-FEEDERS replace underfeed coal stokers, 


burners, 
run from 


uipment is 


YR-FEEDER Coal Savings 
- no capital investment re- 

. all payments out of actual sav- 
made. 


size FYR- 
per year 
com- 
No 
but must 


Additional commissions can be made by sell- 
IC (bin to boiler) Wood or 


cessity in 


‘ every boiler room to conserve manpower. 


you 


interview, 
phone 7-3264, or write— 


American Coal Burner Company 
Chicago, 
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REPLIES (Boz No.): 
Address to office nearest you 
NEW YORK: 330 W. 42 St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


ASSISTANT SUPERINTENDENT for central 

heating plant. State age, salary, and full de- 
tails in first letter. Send sample of writing. Ad- 
dress; University Engineer, c/o Department of 
Building & Grounds, University of Idaho, Mos- 
cow, Idaho. 


GRADUATE MECHANICAL Engineer. Excellent 
opportunity for auxiliary steam turbine de- 
signer to take charge of design department after 
he has become familiar with our design. Let us 
have your resume. State age—experience-—quali- 
fications and salary expected. P- 1252, Power. 


WANTED BY American Mining Engineering 

Firm, an experienced Electrical Engineer with 
Administrative experience or retired Utility ex- 
ecutive familiar with construction and Power 
generation for work in large European city. 


Excellent salary, living allowance, and travel 
expenses for family. Two-year contract. P-1349, 
Power. 


MECHANICAL GRADUATE preferably licensed 
—with broad background of Plant engine ering, 
including design of buildings and auxiliary equip- 
ment, plant maintenance, power plant design and 
operation. Paper mill experience helpful. Loca- 
tion Akron, Ohio, with nationally known manv- 
facutrer producing variety of products. Salary 
open. Address P-1380, Power. 
STE AM POWER Plant Engr. “with « stationary or 
marine experience (operation and  mainte- 
nance), for public utility in Central America. 
Write education, experience and salary expected. 
P-1412, Power, 


EMPLOYMENT SERVICES 

SAL ARIED POSITIONS $3, 500 to $35,000. We 

offer the original personal employment service 
(established 41 years}. Procedure of highest ethi- 
cal standards is individualized to your personal 
requirements. Identity covered; present position 
protected. Ask for particulars. R. W. Bixby, Inc. 
270 Dun Bldg., Buffalo 2, N. Y. 


(Continued on page 260) 


POWER 
SUPERINTENDENT WANTED 


for large paper mill power plant located ; 
in the South. Must be experienced with 4 
high pressure boilers and process steam 
operations. In first letter give college 


backg d. experi shel status, 
etc. Write P.O. Box 1844, Savannah, 
Georgia. 


BOILER 
DRAFTSMEN 
and DESIGNERS 


SPRINGFIELD BOILER CO., 1953 
East Capitol Avenue, Springfield, 
Illinois, is located right in the center 
of the U.S.A. food producing area. 
Springfield is not near large indus- 
trial war equipment producing areas. 
Your family will enjoy ideal living 
conditions and, particularly, the fine 
temperate climate. Springfield has a 
large lake—for boating, swimming 
and fishing. 


Now we are expanding our activi- 
ties in the boiler manufacturing field 
and must increase our engineering 
and drafting force. We need boiler 
draftsmen and designers for perma- 
nent employment—experienced in 
heavy and light plate work, struc- 
tural steel, pressure vessels, piping 
and similar work. 

Our employer-employee relations 
are excellent. People live peacefully 
here in the center of the prairie state 


and are friendly and neighborly. 
MAY WE HAVE 
YOUR APPLICATION? 
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SEARCHLIGHT SECTION 


EMPLOYMENT: 


BUSINESS: 


(Classified Advertising) 


‘OPPORTUNITIES 


:EQUIPMENT 
:USED OR RESALE 


KAISER ALUMINUM AND 
CHEMICAL CORPORATION 


* * * 


Steam Power Plant Superintendent. M.E. De- 
gree. 35-40. Full charge of operation and 
maintenance of boilers and turbines. Larae new 
plant furnishing AC and DC for Aluminum re- 
duction in New Orleans, Louisiana. Knowledge 
of Diesel electric generating plant desirable 
but not essential. Salary open. Reply giving full 
details of educational background and experi- 
ence to 


FRANK H. WICKHORST 
1924 Broadway, Oakland, California 


AVAILABLE 
SALES ENGINEERS 


in addi- 
tional quality accounts for our expanding organiza- 
tion in St. Louis area. 
RA-1345, POWER 
520 N. Michigan Ave., Chicago 11, lil. 


New England Boiler Setting Co. 
Specialists on 
FIRE BRICK CONSTRUCTION 
Industrial Furnaces 
Expert Repairing 


Stephen S. Donoghue 


106 Webster St. 


Arlington 74, Mass. 


Repr or Salesman, who 
has industrial following in State of New York 
Wanted to represent a nationally-known firm manu- 
facturing additives for fuel, both solid and liquid 
State exact territory covered and other firms 


represented 
RW-1264, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


ADD TO YOUR PROFITS 


MANUFACTURERS REPRESENTATIVES 
AND DEALERS WITH 
POWER PLANT BACKGROUND 


set BORGANA Remortabie organic 


Central Hudson Gas & Electric Corporation 
POWER PLANT TECHNICIAN 


Man with at le high school education and with 
previous experience qualifying im to service 1 
struments and automatic controls in modern steam 
power plant ated near Newburgh, N. Y. Reply, 
giving qualificaions and experie to:— 


Employee Relations Office 
Central Hudson Gas & Electric Corporation 
South Road, Poughkeepsic, New York 


EMPLOYMENT SERVICES 
(Continued from page 260) 
SALARIED PERSONNEL $3,000-$25,000. This 
confidential service established 1927, is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and addreses only for details. Personal con- 
sultation invited. Jira Thayer Jennings, Dept. G, 

241 Orange St., New Haven, Conn. 


POSITIONS WANTED 
POWER PLANT Supervisor—eight years’ experi- 
ence in the operation and maintenance of mod- 
ern power plant, also some construction and 
refrigeratio experience. Technica] education. 
Age 30. PW-1283, Power. 
POWER HOUSE operating engineer with 27 
years experience at operating all power house 
equipment. Would consider taking charge of small 
plant or an operator in a larger plant. PW-1051, 
Power. 


__ SELLING OPPORTUNITY WANTED 
ESTABLISHED SALES Engineering company 

in Philadelphia territory desires to represent 
additional product in power plant or process en- 
ginee ring fields. RA-1224, Power. 

PATENTS 
Consult: Z. H .Polachek. 

Reg. Patent Attorney, 1234 Broadway, New York 


1,N. 


ATTENTION—SALES MANAGERS 


A New England Industrial Sales Organization— 
with Salesmen calling on the Industrial-Marine 
and Power Industries desires additional lines—Are 
You Represented in New England? If not, write 


RA-9968, POWER 
330 W. 42 St., New York 18, N. Y. 


treatment for boliers and water systems for 
prevention of scale and corrosion. 
Unconditionally + Complete Insurance 
juaranteed on 
+ Easy to sell + Nationally advertising 
+ No daily testing— + 20 years proven field 
non technical use 
A FEW SELECT TERRITORIES NOW OPEN 
CHEMICAL DIV. PORTLAND SHINGLE CO. 
9038 N. Denver Ave. Portiond 17, Oregon 


URGENTLY WANTED 


K M.G. set with 300-Kw. (or larger) 250- 
volt. D.C. Generator driven by 60-cye! 
phase motor, 2300-volt or 4000-volt synchronous 
preferred. 
500-H.P. 2300/3/60/250-RPM sq. cage motor. 
500-Kva., 550/3/60/250-RPM Generator. 
2500 to 3750-Kva. 3/60 — 33000 to 4160 


3—850- to 1250-Kva. ry 60/ transformers 33000 

2300 3/60 /300-RPM, synchronous motor. 

500-HP., 550/3/60/257-RPM synchronous motor. 

300-H.P., 440/3/60/300-RPM synchronous motor. 

150-H.P., 440 /3/25/750-RPM squirrel cage motor. 

20-H.P., 550 3/60/690 totally enclosed, sq. cage 
mot 


jor. 
15-H.P., 20/8/00 690-RPM totally enclosed, sq. 
cage or slip ring. 

4000-Kva., 60 steam turbine, gen. set 600- 


75 steel 12°x15"x60". 

250-H.P., 2300/3/60/450-RPM slip ring. 
20-30-H.P., 440/3/60 slip ring. 

400-H.P., 2300/3/60/600-RPM sq. cage motor. 


Please telegraph rush if you can help us locate 
any of the above machines, which are badly needed. 


We have been selling electric and power ma- 
chinery here over 40 years. We have a large con- 
nection and frequently find outlets for equipment 
that would be slow moving elsewhere. Please send 
your surplus lists. 


We carry a large stock and have developed « 
huge list of idle machines, many that have never 
been used. Please send your enquiries. 

SOUL CLINIC INC. 
Calgary, Alberta, Canada 


HEAVY DUTY ROLLER CHAIN 
(Immediate Delivery) 

1950 Ft.—2” Pitch triple roller chain 
Cotter Pin Type—Diamond 

1900 Ft.—12” Pitch double roller chain 
Cotter Pin Type—Link Belt 

2800 Ft.—1%” Pitch single roller chain 
Cotter Pin Type—Link Belt 

Excellent condition, subject to your in- 

spection. Available in any quantity on a 

first-come-first-serve basis. 


WALL ROPE WORKS, INC. 


Beverly, New Jersey 


Wanted Immediately 


One (1) Gantry Crane—30 tons capacity, 
approximately 40 ft. span, 25 ft. lift, pref- 
erably 220 or 440 volt AC, 60 cycle 
drives. 


DENVER & RIO GRANDE 
WESTERN RAILROAD 
1531 Stout St., Denver, Colorado 
Office of the Chief Engineer 


Air Compressors Wanted 


Horizontal Water Cooled—Any size 
also 2 Stage portable unit 


L. W. BAUER 
North Bergen, N. J. 


Surplus & Salvage 
FOR SALE 


KVA GE Type H 2070-2300 
118 220-440 
-65 KVA GE Tras sformer Type HR 2070-2300 
118-220 
50 KVA W Style SO28K974 
110 220. 240- 
KVA W Type HF, 1/60 
220/440 V 
18 KVA Surges (Dry) Transformer Type 31F 
3/60/440 
100—Gearhead Motors, 2 to 5 HP 157 to 480 RPM 


3/60/220/440. 
SURPLUS & SALVAGE CO., INC. 
620 W. 8th Street 
JAMESTOWN, N. Y. 


WANTED TO BUY — For Cash 
YOUR SURPLUS 
ELECTRIC MOTORS STARTERS 
OIL & AIR CIRCUIT BREAKERS 
WIRING MATERIALS. @ PANEL BOARD 
FITTINGS e SPEED REDUCERS 
COPPER WIRE 
INDUSTRIAL ELECTRIC & SUPPLY CO., INC. 
37-1681—Memphis, Tenn.—Box 1398 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 


PIERCE CABLE CO. 
2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


PHILADELPHIA REPRESENTATION 


Manufacturers Agent covering Eastern Pennsyl- 
vania, Southern New Jersey and Delaware, con- 
tacting chemical, refining and other industrial 
plants can handle an additional account 


RA-1279, POWER 
330 W. 42 St., New York 18, N. Y. 


RIVETERS 


Heavy Duty Air and Hydr. Squeezers. All 
Types and Delivery— 
diti tt Up to 10 ft. 
reach and 100 wee Capacity. 
MONTGOMERY ENGINEERING CO. 
14194 Prairie Detroit 4, Mich. TE 4-2040 


WANTED 


100—HP, Low ay Boiler. Single or Double 
Head 2'2” Landis Bolt Threader with Lead Screw 
Ider M #3 Vertical Miller. Cou- 


jodel 
pling Tightening Machine. 


PHONE or write S. B. DUNNE 
P. 0. Box 476, Elizabeth, N. J. 


Tel.—ELizabeth 2-8182 
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MOTORS 
AND 
‘ GENERATORS 


proved by National Industrial Service A iation. | 


For QUALITY + SERVICE + PRICE - “Check with WAGNER First!” 


OVER 45 YEARS OF EXPERIENCE is back of every machine sold 
by Arthur Wagner Company. Large stocks and modern facilities 
insure ample choice and prompt service at reasonable cost. All 
Wagner "Certified Rebuilt" equipment conforms to standards ap- 


n. Pp our 
shop and stock—see why it pays to ... “Check with Wagner First!" 
A. C. GENERATORS — 60 CYCLE 


300 Elec. 
300 0 7 625 E. 25 cycle ATB 230 750 
200 2300 AC 275 DC 500 Allis Ch. 3 brg. 240/480 4360 
200 220/440 AC DC 300 Elec. ATB 00 720 
150 Gen. . 2300/440 AC 600 DC 275 «GE. 25 cycle A 480 750 
150 Cr. Wh.® 220/440 250 DC 250 ‘ 400/480 
105 Century b.b 220/440 AC 70 DC 225 Elec. ATB 240/480 ©6600 
100 Allis Ch.® (2) 2200/440 AC 60 DC 56 Elec. Machy bre. 240/480 514 
100 W 230 DC 220 AC 125 Gen Elec. ATB 240/480 
w 220/440 AC 230 DC 125 Gen Elec. ATB 0/480 300 
100 Gen. Elec. 220/440 AC 125 DC 90 Gen_ Elec ATI 240/480 1200 
n. 0/440 AC DC 75 E achy 900 
5 Gen 250 D 
12: 
250 DC 2 
120/208 
2 A. C. MOTORS — SLIP RING 
220/440 AC 250 DC 
$3 Cr. Wh. bb 0/440 AC 38 De 3 Phase 60 Cycle 220 or 440 Volts 
35 G.E. 220/440 AC 48 DC 
25 Gen. Elec. 220/440 AC 250 DC qu HP Mtr Type Speed 
25 G.E. b.b. New 220/440 AC 125 DC 1— 600 Gen. Elec. I-M 360 

— 40 jen. Elec. - 

D.C. MOTORS 1— 350  Whse. 2200V. cw 450 
HP Mtr Type Volts Speed 1— 300 GE. 2300V._ I-M 1800 
200 Gen. Elec CD189A 230 400/1200 300 Whee. 2200V. cw 600 
150 Cr. Wh. TEFC 83H 30 890 
100 Whse SK181 30 450/900 
100 Gen. Elec. Cc 30 75/1000 

~ 100 Gen. Elec. cD125 30 850 
75 Whse (2) SK163 30 850 
75 Gen. Elec. RC 30 1006 
7 Northw’n K20 30 1750 
60 836 Cr. Wh. 50H 30 700 
60 Reliance b.b 651T 30 750 
50 Gen. Elec LC 15 400/800 
50 Cr. Wheeler 30 750 

50 Elec. Cc. 4 50 
40/60 Whse SK160 3 500/1000 
40 Gen. Elec. RC-32 30 1 
40 Cr. Wheeler 30 750 
40 Whae. SK110L 30 750 
40 (2) 8K130 230 950 
35/50 Gen. Elec CD123 30  575/1150 
Whse SK110L 3 1150 
25/30 Cr. Wh. b.b F 30 75/1725 
Whee. SKi50 10/1200 
25 (2) CD93 23 
2 G.E. >.b, New CDM93 15 150 
25 Cewary b.b. D 
25 n. Elec. RF13 30 250/1000 
25 Gen. Elec. CD105 30 5500/1500 
20 Gen. Elec. (2) 30 1750 
20 Whse. (2) SK113 30 00/1500 
20 Gen. Elec. RC31B 30 50 = 
20 Gen. Filec. RF12 30 400/1600 


@ EXPLOSION PROOF MOTORS— ; 
@ GEARHEAD MOTORS, AC & DC. i 200 Whse cw 
@ FREQUENCY CHANGERS. i 150 G_E. 2310/4400V. Vert. I-M 
CIRCUIT AC & DC. = ec. 
1— 125 G.E. New 6333 
I— 125 New bb. M-6325 
kw Mtr Type Vol Speed i— 100 GE, Vertical MT553 
300 Allis Ch. New MECW 125/251 1200 Wheeler 
30) Gen. Elec. 1 brg. DMC 27 20 1— 100 Northwestern aw 
156 Cr. Wh. b.b. 3H 25 1150 2 75 n. Elec MT352 
10: Century b.b. 1500 amp 7 1 1— 175 G.E. 2200V. MT5: 
100 Gen. Eh cD 2 1200 i— 175 yhse. 2200V. 
100 Gen. Elec. e 251 50 2— 75 Gen. Elec. MT343 
100 Gen. Elec. DLC 125/25 75 60 TEFC b.b. M-6326 
7 Gen. Elec. RC 25) 1200 1— 60 Fair. Morse 
6! 6. SK16 5 is Ch. 
6 en. El Lc 00 1— 50 Howell SRA37 
Allis Ch. (2) EW 125/25 50 Gen. Elec. int. 
ec. Whee. 
5 Or. Wheeler 0H 25 2— 30 G.E. 2200V. 332 
40 . Elec. 2 
25 Gen. Elec. cD 50 1 2— 25 Gen. Elec. 
25 GE. bb. New CDM93 12 1450 20 Whee. b.b. New Cws64 


1435 W. RANDOLPH ST. MOnroe 6-1409 CHICAGO 7, ILLINOIS 
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00/4800 
100 American b.b. YGH 220/440 
Gen. Elec. Ts 


45 YEARS OF 
QUALITY AND 
SERVICE 


A. C. MOTORS — SYNCHRONOUS 
Mfr Volts 


HP ype Speed 
600 Gen. Elec, (2) Ts 2200 514 
300 Gen. Elec. ATI 2300/550 450 
300 Whee. Ga 2200/440 600 
300 Gen. Elec. ATI 40 720 
275 G.E. 25 cycle 220/440 150 
220 G.E. 3 brg, .8PF ATI 120/440 
250 Gen. Elec. Ts 20/440 
200 G.E. 220/440 

El. Machy. 

Whee. 

800 

El. Machy. (2) 1800 
12 Burke b.b. .8PF 2200/440 1200 
125 El. Machy. 


900 
900 
220/440 1200 
A. C. MOTORS — SQUIRREL CAGE 

3 Phase 60 Cycle 220 or 440 Volts 


Qu HP Mfr Type Speed 
2— 500 Fair. Morse 2200V. HS 1200 
Gen. Elec. 


. Elec. I 600 
Gen. Elec. 1-K 720 
Gen. Elec IK-17 514 
Reliance b.b. New 1800 

Elec. 1-K 600 
400 


2 125 Rel. 

1 125 

1 125 

2— 125 GE. b KG6324 1200 
1— 125 Con. 2200V. b 

1— 125 F.M. 2200V. vertical UH-16D 1200 
2— 125 G.E. 2200V. TEFC K6326 3600 
2— 125 Reliance b.b. New 5058 1800 
2— } Gen. Elec. 356 900 
1— 100 Gen. Elec 1-K 1200 
1— 100 Gen. Elec. I- 0 
1— 100 Gen. Elec. b.b. NEW K5048 1800 
2 100 Whse cs T20 
1- Rel. TEFC New 1958 3600 
Rel. TEFC New 5048 3600 
1 Gen. Elec 1-K 3600 
Wagner 1200 
1— Reliance b.b. HT 5084 1200 
2— Whse cs 720 
1— Fair. Morse b.b. HIQ 600 
Reliance b.b. NEW 900 


Reliance b.b. NEW 
G.E. TEFC 2200V. 


Elec. 


Blec. 
. Expl. Pf. 
Elec 


5 
4 
1— 60 Reliance TEFC NEW 5, 
2 50 in. Elec. T346 720 
2— 50 G.E. Vertical KT46 720 
2— 50 Reliance b.b. New 900 
50 Vhse cs 200 
2— 580 Reliance b.b. NEW C445 1200 
50 hislt 900 
1— 50 Fair. Morse b.b. HJ-12D 900 
2— 50 n. Elec 527 1800 
1— 40 Louis Allis b.b. Ox404 3600 
2—- 40 Gen. Elec. KT532 1200 
4— 40 Gen. Elec. KT336 900 
2— 40 Gen. Elec 600 
40 *.b CS-04 1200 /900 
2—- 40 Reliance | b. New CB404 1800 
i— 4 Rel. bv. 550 V. ci 1800 
A. C. MOTORS — 25 CYCLE 
HP fr Type Veits 
275 G.E. synch. ATI 440 750 
150 Y HF 4 500 
60 Allis Ch. ARY 4 1500 
Gen. E! MTC5337 440 150 
50 Gen. Elec. 40 150 
30 Gen. Elec. MT343 440 750 
25 Howell SR 440 750 


QUICK SHIPMENT FROM STOCK— 
LOW PRICES — FULL GUARANTEE 
Send for Complete Stock Lists 
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ELECTRIC BACKED BY 
wf t Vv Jutput 
Whee 4 KVA Mfr Type Volts Speed 
1— 300 G.E. KTP561 1800 
1— 300 Gen. Elec 600 
2— 250 Whee. 2200V. cs 1200 
250 Gen. Elec FTS49AZ ©3600 
1— 250 Gen. Ele IK-17A 450 ‘ 
1— 250 
1— 250 
1— 200 
2— 200 . 
2— 200 
1— 200 
1— 200/112 G.E KF559 1200/900 
1— 150 Ideal 2200V. A-327 1800 - 
1— 150 Gen. Elec. TEFC b.b. K63338 1200 Be 
1— 150 Gen. Elec. 2200V. IK-E13A 1800 
1— 150 Gen. Elec 450 
1— 150 G.E. TEFC K6326 2600 
150 Whse cs 720 
75 K-6325 900 
Gen. KT543 1200 
2 75 Gen I-K-14 600 
1— 175 GE K6325 1206 
60 Gen KT546 900 
60 Gen. Elec KT556 450 
60 Reliance b.b. New CC505 ano 
2— 60 G.E. Vertical KT536 1200 © 
600 1— 60 Gen. Elec 1-K £00 
360 
600 
0 ; 
450 
600 
900 
1200 
1200 
1800 
1200 
600 
1800 
900 
= 720 
1800 
720 
720 
1200 
600 
1200 
900 
1200 
gee 7 
1800 
| Arthur r C 


SEARCHLIGHT SECTION 


Don’t wait 18 months or more for the Power — 


_ We can give you prompt delivery on Complete 


BULLETIN 
415 
Complete 


5000 GENERATOR 


General Electric Condensing, 225¢ psig., 3/60/2300/4160-volt. Very complete 
Unit. Condition, good. Deliver DUTY FREE in Canada and USA. 


Ft. 
om 


900 
Complete 
Specs. 
2500 KW-G.E. TURBINE GENERATOR ‘/“ 
Two (2) 2500-KW.. G.E., Condensing, 160/225-psig., 3/60/2300/4160/6900-volt, 450-F.TT, 3600-RPM., Con- 


dition A-1. Two Surface Condensers, 2-pass, 6750-sq. ft.. with Auxiliaries. Immediate Delivery. 
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- Equipment that you need TODAY! 
. Power Units anywhere in U.S. or Canada 


BULLETIN 
405 
Complete 
Specs. 


BACK PRESSURE TURBINES 


One 2000-KW., Westinghouse, non-condensing, available. 250/350-psig., 
550°F.TT., 3/60/2400-volt. Condition, like new, limited service. Immediate 
Delivery. 

SPECIAL: 2500-KW.., G.E., 850+ psig., 825°F.TT., Aut. Extrn., at 150+ Con- 
densing. B&W. Boiler, 850 psig., 825°F.TT.. complete with 
pulverized fuel and oil burners. Many other Boilers and Gen- 
erators 500 to 20,000-KW. 


SEND US YOUR SPECIFICATIONS 
OUR SPECIALTIES 


POWER GENERATING EQUIPMENT 
TURBO-GENERATORS BOILERS DIESEL POWER 
We have in Stock 25 Complete Sets of Turbine-Generators. Capacities 500-KW 
to 20,000-KW. All Good Units. Boilers, Diesel Power—A Full Line of Both. 
Send Us Your Specifications of Anything Needed 


JUST ISSUED: OUR 1951 STOCK LIST: Send for it Today: Is FREE 


CHARLES WEAVER, MLE. 


WIRE OR 4lst FLOOR PENOBSCOT BLDG. WOODWARD 1-1341 
WRITE. DETROIT 26, MICHIGAN WOODWARD 1.6038 
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i— 


1—2 


IT ISN’T RE-NU-BILT UNLESS 


It Comes from 


BELYEA 


“SUCCESSFUL OPERATION GUARANTEED” 


Three Recent Stock Arrivals 


"500 KW-MG 


MOTOR GENERATOR 
3 ph. 60 cycle 
D 


6600/11000 
2300/4600 
2200/4400 

2300 
2300/4150 
2400/4800 

2300 

2300 

6600/1 3200 


2300/ 4000 
440/2300 


2300 
2300/4150 


440 
220/440 


ROTARY CONVERTERS 
60 Cycles 


Kw Make Speed 
2000 G.E. 5u4 
1000 Whee. 

750 Whae. 


TuRsO GENERATORS 


Make Dese. 
Al Ch. Condensing 200/250 ISP 23007 
)- Ex Surface Cond 

2500 GE. Ext. Cond. 800 Ibs.-800° 
2 

3/80 Ex 

Non-condensing, 

Is LP lbs GB.P., 480/ 


G.E 


750 425%-725°TT ISP- 
140V-3 ph. 60 cy ‘New — 1944 

Whse Non condensing, 125/150% ISP 

2 B.P., 480 ¥., 3 ph, 60 


G.E 


Whee. 
40/4800 


conde’ 150/1752 
5/152 B.P. 480V. 3 ph 
ISP Geared to 
20 
1502 
60 cy. 


RE NU BILT 


750 KW-MG 


D. C. MOTORS 
Type Volts Speed 
525/720 
600 
QM-R. Brg. 5 140/170 
600/720 
MILL 400/800 


415 
1325/2500 


FREQUENCY CHANGERS 


1—1000 A.C. 25/62% 2300/2300 
1—1000 GE 25/58 Cycle 4400/2300 


1 
1—1 


500 AC. 25/60 Cycle 11000/2300V 

SYNCHRONOUS CONDENSERS 
Kva. Make Volts Speed 
5140 Whee. 4150 600 


TRANSFORMERS 
60 Cycles 


13200x2 240/480 
13200x240/480 
6900x2 
2400x240/480 
13800x2: 00/4600 
502230 


Maloney 
H 


GE 


comets 


G.E HT 
Maloney OISC 
G.E. 


RECTIFIERS 


- 750 GE BUW 575 2300 


000 Ac. B-612 625 13500 
000° ABB. GRZ 625 6600/13200 


*This unit with = automatic control good for 


both 


BELYEA 


25 and 60 cyel 


COMPANY, 
43 HOWELL ST., JERSEY CITY, N. J. 
PHONE—JOURNAL SQUARE 2-3334 


2000 KW-MG 


A. C. MOTORS 
3 ph. 60 cycle 


SYNCHRONOUS 
Make 
G.E. 
Whae. 
AL Ch. 
G.E. 


SLIP RING 


| 


440/2200 
2200 

44 

440 
2200 


9 


SQUIRREL CAGE 


FTS593Y 440 
cs 23 
I 


556 iio. 


Inc. 


N. Y. LINE—RECTOR 2-7150 


POWER * AUGUST 


i 


> 
= 
HP 
AC. on 
Qu. KW Make Speed Volts Volts 
GE 500 1— 940 
1500 600 600 1— 800/1000) 
yhee. 2— 450 Whse 550 
1000 Whee. 900600 1— 300/400 G.E. DYNA 20 00 
| 1000(30)G. 900250 1— 350 Cr. Wh. CCM-151H 1100 | 3900 
800 Whse(3U)1200 600 1— 335 Wise. MQ 250 300/900 | 900 
750 Whee. 900-250 1— 200/300 MPC 230 ©360/920 | Whe. 
500 GG. 900 600 1— 250 MPC 230 400/500 | $30 Whee iss 
500 900 250 1— 150 600 250/750 450 Whee. aioe 
500 Whse. 1200 125/250 10— 150 83H 230 890 | 5-350 GE 15 
500 GE. 720 125 1— 150 CMC-65H 190 | See Ware Ts = 
400 Whee. 250 1— 50/120 MCF 230 250/1000 | jo, GE ATI 440 450 
400 E. 9000275 175 TLC-50 250 «6850/2500 
j 350 E. 9000125 2300/4150 1— 100 Whse. 550 600 
150 E. 1200-250 2300 
150 nse. 1200 275 2300 
150 Wh. 1200 250 440 
i208 135/250 iio 1—1000 cw 2300 444 | 
123 4000 2— 500 M-574¥ 900 
75 1200-250 1— 500 IP 550 505 le 
70 E. 1200 70 1— 500 IM-Mill 2200 450 Riv 
| 25 Cycle = 1— 500 IM 440 900 
H 1— 350 MT-442-¥ 2200/4000 253 
1— 300 Bre. 2300 505 | 
: : 1— 300 IM 440 720 if 
1— 300 ANY 2200 
1— 25 AN 4 
1— 250 M-567-TEFC 440 600 
u 1 1— 250 MT-424Y 4000 257 te: 
600 13800 1— 250 MT-5593 2200 1750 
f 7] 600 11000 1— 250 ANY 550 600 A 
13200 1— 200 ANY 440 440 
1— 200 MTP 440 1170 1 
: 4 1— 150 IM-15 440 695 ae 
4 1— 150 ANY 440 580 
4— 125 MT-586Y  _440/2200 435 
Qu. KVA Make Type = Ph. 
4000 GE. AT 22000x2300 2— 100 IM 600 
1250 G.E 6600x500 3— 100 ANY 695 
1050 GE. WCTH 11000%445 1— 100 MT-556 900 
333 Isc 
300 T ak 
300 
100 2— 450 Whee. (4150-854 
i— 200 GE. 580 
: 2 | g 175/200 Ibs. 1— 200 G.E. KT-55 440 1800 k 
0 G.B.P., 480/3/60. 1— 300 G.E. KT-5741Y 2300 505 
1 400 ISP 1— 200 G.E. IK-17 440 580 
1— 125 Whee. MS 440 485 
1 300 1— 125 (New)G.E.RF-TEFC 440 1190 
1— 125 G.E. KF-TEFC 440 3585 
1 300 3— 125 Al Ch. ARW 2200 1750 
i— 125 GE. IK 220 900 
1 200 100 GE. 1K-Vert 2300 450 
i— 100 GE 900 
be 
hee 
MOTORS 
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choad Photo—2500 KW Actual Photo—6000 KW 


TURBO: 2500 KW, 3600 r.p.m., Form AA, 11 stage, 800 Ibs. G. i 
AUTOMATIC EXTRACTION, 2%” abs. condensing. TURBO: 6000 KW, 3600 r.p.m., 200/225 Ibs. 1.S.P., 550° F.1.T., 
GENERATOR: 2500 KW, 3600 r.p.m., 3125 KVA, 80% p.f., type 2%" abs., condensing. 

ATB-2 form T, 3 phase, 60 cycle, 2300 volt. 

EXCITER, 25 KW, 125 volt, 3600 r.p.m. direct connected. Complete , GENERATOR: 6000 KW, 3600 r.p.m., 7500 KVA, 80% p.f., 3 phase, 
operating panel. 

CONDENSER: Alberger, surface type, 2 pass, complete with cir- 
culating, condensate and air removal pumps. 

WATER RATES: Calculated at 800 Ibs. 1.S.P., 750° F.T.T., and 24" 
abs.—KW—Lbs. per KW Hr. 

3125 KVA_ 10.89 1875 KW 11.22 CONDENSER: ALLIS-CHALMERS, Surface type, 2 pass, complete 


POWER 


GENERAL ELECTRIC TURBO UNIT ALLIS CHALMERS TURBO UNIT 


60 cycle, 2300 volt. 
EXCITER: 50 KW TURBO UNIT, 125 volt complete operating panel. 


2500 KW 10.89 1250 KW 11.92 with circulating, condensate and air removal pumps. 


This installation may be purchased in its entirety or in parts, and we will be 


pleased to supply additional information upon inquiry. The 2500 KW G.E. 
Electric Unit served as a topping installation for the 6000 KW Turbo Unit; 
and associated equipment included one 


°B&W STIRLING BOILER 


100,000 Ibs. per. hr., 800 Ibs. pressure, 800° F.T.T. complete with pumps, 
pulverizers, gauges, valves, and standard trim. 


Recently Acquired Geared D.C. Turbo Units 


2—1000 KW—G.E.—Non-Condensing 2004 ISP—100° 
S.H.—5/20# B.P. 480/3/60. 


1—1000 KW—Moore-GE. Condensing Mixed Pressure— 
200% ISP—100° S.H. 250V. D.C. 


2—500 KW—G.E. Non-Condensing 200% ISP—100° S.H. 
—5/1N% B.P.—250V. D.C. 


Photo at left shows installation can be inspected as 


shown. 


COMPANY, INC. 


43 HOWELL STREET JERSEY CITY 6, N. J. 
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YOU CAN FIND EQUIPMENT YOU NEED 
Stocks - on - hand 


Our modern plant houses one of 
the nation’s largest stocks of motors 
and equipment. Here you will find 
row upon row of motors, rebuilt and 
ready for use to meet your ~ 
ments. From this complete stock 

can be sure that you will find w ot 


at it is quality 
fully g 


HP MAKE TYPE SPEED 
1000 *G.E. (New) K 1800 
750 *G.E. KT 720 
600 *A.C. (New) AZ (TEFC) 3600 
500 *G.E. PeG 1800 
500 *Fr.-Morse HS 1200 
450 *G.E. F-5678 1200 
400 *Cont. (New) NZ 1800 
400 *A.C. ARWW 800 
300 *Westgh c 3600 
300 «G.E. 1E-K 1200 
300 A.C. 900 
300 W 514 
250 West. (New) CS 1800 
250 A.C. (New) ARW 
250 Alli 1 720 
. 250 Westgh. 600 
200 °G.E. 1K-13B 1800 
G. KT 1800 
150 KTP 1200 
150 G.E. 1800 
150 *A.C. (New) ARW 1800 
150 Westgh. $9504 600 
125 West. (New) CS504 3600 
125 *A.C. 1800 
125 G.E. K 6326S (tefe) 1200 
125 A.C. AN 900 
125 G.E. (New) K6333 900 
100 A.C. (New) ARWWT 3600 
100 °G.E. 1800 
100 FIRE 1800 
100 *Wes' cs 1800 
100 ) CFU 1200 
10 Westen, 1200 
7 (New) 1800 
75 G.E K505 1200 
75 KT346 1200 
75 Ideal A350 720 
75 .E. 556 720 
75 Triumph TRIG 514 
GE. K Ste 
60 Westgh. $504 1800 
60 A.C. (New) AR8230 900 
60 A.C ARS26F 
50 G.E 1527 1800 
50 U.S. (Vert.) SCV937 1800 
50 Westgh. Cc 1800 
50 Westgh. cS$504 1200 
G.E KT343 1200 
G.E KTP 1200 
30 KT342 900 
Hundreds of smaller motors! 
DIRECT CURRENT MOTORS 
230 Volts 
TYPE SPEED 
300/600 
600/1200 
ed 650 
SK210 800 
400T 675 
750 
Marine 1200 
RC34 
SK173 
E152 5 
CMC 1750 
C02004 
700 
$K120 975 
$K93 1750 
RC3IB 1150 
SKII3 


2 SKOOL 1100 
MANY OTHERS—1! HP and Up! 


DIESEL-GENERATORS (2) 
NEW—31.25 KVA Rogers AC Gen- 
erators, 3/60/ 120/208, Exciter, 
Driven by direct-eonnected Cumins 
Diese! Engine. Model om 
plete Control Panel—NEW 


HI-PRESSURE PUMPS 


GPM MAKE TYPE HEAD 


800 Worth 608 925 ft. 
500 Manistee H 250 ft. 
300 Al. Ch. NMZ 800 we. 


HERE'S A WIDE SELECTION FROM OUR 
SQUIRREL CAGE MOTORS 


GIANT STOCK 


SLIP RING MOTORS 
3 Phase, 60 440 .W. -C. 
(2200 Volts or higher) 500 | Wests 2300 250 
H.P. MAKE TYPE SPEED | 500 Westgh. 550 250 
2000 *G.E. 240 | 500 
1208 | 450 2300 125/250 
200 *A.c. 3 Bre 450 | 400 Wesigh. 2300 600 
650 Westgh. HE 350| 250 West.-GE 440 250 
500 Westsh. 350 | 200 Cr-Wh 4 
400 iM 450 | 200 Ridgeway 200 250 
300 im | G.E. 2300/4409 250 
300 450 | 150 440 250/275 
250 °G E. M1422 300 | 150 Cr-Wh “40 250 
200 G.E. iM 1800 | 150 AI-Ch 125 
150 G.E. MT564 | 100 G.E. 
150 West. (New) C8772C 1200 | 100 G.E. 220 250 
125 G.E. (New) ™ 900} 100 220 250 
125 G.E. (New) M6334 720) 75 Al-Ch 440 250 
100 G.E. MT543 6S HH 
100 A.C. ANY 900} 62 Al-c 230 110 
100 Westgh. CW 600) 40 Cr-Wh 220 125 
100 G.E. iM 450| 40 EI-P-GE 440 250 
75 AC. 900 | 40 Al-Ch 440 
75 Star 30 Cr-Wh 220 
75 G.E. 600 | 25 440 750 
60 GE. (New) M505 1200} 20 G.E. “0 250 
6@ Westg cw 900 20 G.E. 440 125 
50 G.E. IMIIA 1800} 10 Cr-Wh 220 125 
50 AC. ARY io 6«G.E. 440 250 
50 Wests cw . TO A.C. 
50 G.E. 425 BALANCING S' 
40 GE. M1336 1200 | 34 KW 250 V. 270 A. Neut. Bogus, 
40 Westgh. 900 | Type MCI, 125 en. 
40 G.E. (New) M504U 900 | Compl'd. on Fabrieated “Steel Base, 
-E. KW, 250 V, 160 A. Neut. 
30 MT502 900 | Crocker-Wheeler, Type 151, 125 V, 
1208 | Gen. sl. bearings, close-coupled. 
900 AIR COMPRESSORS 
-E. 900 SIZE MAKE TYPE DISPL. 
20 A.C. ARY216. ing-R.  E 223 120 
20 GE. MT5i2 1200 
20 M1322 900 x9 HB 100 
20 G.E. 720 H x8 iIng-R. ERI 145 100 
2 600 | Worth HB 170 100 
13 (New) OH326 1800| 7 x7 Worth. HB 122 100 
| AC SYNCHRONOUS MOTORS 
15 Ideal VE 900 | 3 Phase, 60 Cycle, 220 or 440 Volts 
10 Westgh.  CW324 1800 Volts or Higher) 
10 Westgh. CW365 900|H.P. MAKE P.F. Speed 
10 G.E. (550 v) IM (25 ey.) 715 G.E. T 1.0 1800 
750 *Westgh. & 900 
ir 
Vale 300 Cr-Wh. EN 10 300 
MAKE TYPES PEED | 250 “A.C. 
Westgh. C1756A 600 | Ei, Machy. Ped 10 450 
37 «GE WITC (TENV) 800 EL EM ‘3 720 
25 Westgh. C1572 900 
Ge 1200 | 150 1.0 300 
Westgh. goo | (25 Machy. SYN 1.0 900 
15 GE. 720 125 Crwe 
West doo | (25 °G.E. Ts 1.0 277 
TURBINE SPECIAL 3 Ti 900 
312 KVA Crocker- Wheeler 60 GE. 787536 1.0 1200 
Generator 60/240/480" volt, 40 G.E. TB ‘8 1200 
d/e to 20 Fynn-W. I5VRN 1200 
375 HP Worthington-Moore Tur- 15 Century ARC365 1.0 1200 
¢, 4 G.E. 25 1500 
duction Gear” and Accessories | | 3—2000 KVA Pittsburgh, | phase 
12,000 V Primary 
AC SYNCHRO. GENERATORS K Seeen 
VA Westinghouse—Al R— 
3 Phase, 60 Cycle, 220 or 440 Volts | °— 7° ph, 13.800'V 
(#2000 volts or higher) n 
KVA MAKE TYPE ®.F. Spd. | 750 KVA Westinghouse—AIR— 
1500 «GE. 1 900 3 13,800 
1000 «*Westsh 803D (900 2300 V Secon 
250 Al-Ch 3— 667 KVA phase 
(New) 8 720 13,000 V 
150 _ El. Machy EM ‘8 720 480 V 
112.5 °G.€. ATB ‘8 1200| 3— 300 KVA Ganeral leetric, 3 ph. 
110 Cr-Wh = 103 ‘8 900 13,800 V Pr 
100 °G.E. ATB ‘8 900 250/480 V Secondary 
60 Fr-Morse B 8 900 | 2— 300 KVA General I Electr, 3 ph. 
55 ATB ‘8 1200 2400 V Prim 
Ge ATB ‘8 1200 240/480 V Seco 
50 Westgh ‘8 1200 | 6— 167 KVA General Elect fe, ph. 
Cr- ‘8 1200 2300/4160 V Pri 
37.5 Al-Ch EAI2i 1800 240/480 V Seco 


CHICAGO 8, ILL. 


MOTOR GENERATORS 
1—1000 KW G.E. Syn. 250 V. 720 RPM 
1—750 KW AC Syn. 250 V. 720 RPM 
2—300 KW G.E. Syn. 250 V. 1200 RPM 
1—200 KW G.E. Syn. 250 V. 1200 RPM 
1—200 KW G.E. Syn. 600 V. 1200 RPM 
2—150 KW G.E. Syn. 250 V. 1200 RPM 
1—100 KW G.E. Syn. 250 V. 900 RPM 


ROTARY CONVERTERS 

1—S00 KW G.E. Syn. 250 V. 1200 RPM 
1—300 KW G.E. Syn. 250 V. 1200 RPM 
1—300 KW WEST. Syn. 250 V. 1200 RPM 
1—200 KW WEST. Syn. 250 V. 1200 RPM 
1—150 KW G.E. Syn. 250 V. 1200 RPM 
1—150 KW WEST. Syn. 250 V. 1200 RPM 
2—100 KW G.E. Syn. 250 V. 1200 RPM 


ARMATURES 
2—150 KW G.E. Syn. 250 V. 1200 RPM 
1—100 KW G.E. Syn. 250 V. 900 RPM 


WALLACE E. KIRK COMPANY 
502 Grant Bidg., Pittsburgh 19, Pa. 


Famous for an 
REBUILTS t 


Since 1902 


SPECIAL 
136CFM—350= American 
bat Worthing- 


Duplex 
Ingersoll 


ALIZE IN 
OIL-LESS COMPRESSORS 


SAS — DIESEL — SLECTRIC 


AMERICAN AIR COMPRESSOR CORP. 


Dell Ave,, & 47th North Bergen, N. 5. 


MODERN AIR COMPRESSORS 
676 FT. WORTHINGTON ELEC. 

1302 FT. CHGO. PNEU. V. BELT 
1578 FT. SULLIVAN ELEC. 

2400 FT. CHGO. PNEU. ELEC. 
2—3000 FT. INGERSOLL RAND ELEC. 


DARIEN, 60 E. 42nd St., N. Y. 17, N.Y. 


BOILERS 


10 to 1000 H.P 
NEW-USED 
RECONDITIONED 


Stam, Gas-and Electr 


co. “INC 
FIFTH VE. NEW YORK CITY 
HILL 7-6547-8-9 


480 HP BUCKEYE 
Diesel Engine, 8 Cylinder, 104" x 12” stroke, 
600 RPM, Model 80, late type. Rebuilt. 
ALJON ELECTRIC DIESEL CO. 
904 Pacific Street Brooklyn 16, NY 
STerling 3-6515 
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. GUARANTEED REBUILT POWER EQUIPMENT 
€ le OO 
SSS 
4 
| 
| 
CHICAGO Slectuc 
\ 
1320 W. CERMAK ROAD 
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SEARCHLIGHT SECTION 


ean help you meet your 
Produetion Schedule with 


Guaranteed Electrical Equipment 


1 YEAR GUARANTEE 


Ready for Immediate Shipment 


3—750 KVA Westinghouse Single Phase Transformers, Primary 13800/6900/4160/2400 volts—Secondary 460 volts. 


1 to 50 HP SYNCHRONOUS MOTORS 550 V.D.C. MOTORS 


Speed | H.P. Make T 
NEW and REBUILT GE (3) MPC 1045/1360 
TEFC—EX. PR.—Drip proof and 4 


Splash proof—Geared 900 
IN STOCK 900 AC GENERATORS 


SQUIRREL CAGE MOTORS 
El. Machry. 


an. Speed 230 V.D.C. MOTORS 

Type Speed AC GENERATORS 
sxn1¢ Driven by DC Motors 
West. 870} 1150 D.c. 
Century (3) .E. RF-17 
75 1000/1500 

agner G.E. 8 

(NEW) 
G.E. 


475 
K r.Wh. CMC 875/950 
West. Ss 870 450/1350 
250/1000 
680 


1750 
4756/1950 
665 


600 V.D.C. GENERATORS 


Make Speed 
G.E. (4) 1200 


KT-346 
TEFC(GH) RC 750 | 4 

FTR-523 t 400/1500 G.E. 1200 
196 Cr.Wh. CCM 700 


Burke 1750 
+d 1. 400/1200 Reliance 1150 
KF-445 170 


CS-642C GENERATORS 
IK 


iain ere ont 250 V.D.C. Motor Driven 
cs Make 
Elliott 
SLIPRING MOTORS 
3 Phase 
Type 
130 600 
G.E. 3800/1200 


cy. 115 V.D.C. MOTORS 
31VRN 


125 V.D.C. Motor Driven 


Make 
G.E. (2) 
West. (2) 
West. (2) 
G.E. 


El. Machry. 
650/1230 West. (2) 
650 GE. 


900 L.A. 
425/1700 El. Mach.ry. 


GENERATORS 
Low Voltage D.C. 


FREQUENCY CHANGERS 
AND GENERATORS 


ELECTRIC HOISTS 


Y & T—D.C. 

10003 Y&T—A.C. (2) 
10004 Shepard A.C. 
20007 R & (3) 
2000% C & M—D.C. 
40002 Thor—Air 
60007 R & M—A.C. 


STARTERS—D.C. 

1—600 H.P. 230V. West. magnetic. 

150—New 230V. D.C. magnetie™ 
starters, from 5 H.P. to 75 H.P, 
C-H, G.E., ete. j 

40—New ™% H.P. 230V. magnetie 


reversing 
1—300 West. 115V. magnetic, 


TRAVELING CRANES 
2 Ton Harnischfeger, 26’ 84%” Span 


GUARANTEE 
YOUR INVESTMENTS! 


* LAND gives 1 year guarantee. 
* All equipment listed in stock. 
* You can see your machines 
run and — under power 
before shipmen 

* Complete eacilities with 
thoroughly trai: & 

enced 


41 years’ experience. 


YORK 13, N.Y. 
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| 
4 
1 
if 
| | 
Amp. Make Voltage 
125 Hobart (8) 
1500 Century 24 
150 G.E Ts 720) KW Make Type Speed| 
| 150 GE. ATI en aan | 1000 GE. 38 
G 1200] 199 ATB 360 | 
1200} GG 1200 | 1900 $ 
et BRKT 1200] G.E. ASI 1200 | 1500 GE 50 
1500 mtury 
1500 GE. 60 
200 1000 G.E. 15 
200 
is 
is tput 
100 240 ° 
108 440 | 150 160 cy. 
31 El. Machry. 230 440 | 154 150 cy. 
i ae 100 18 G.E. (3) 230 120/240] 15 KW G.E. 408 cy. 4 ‘ 
15 10 Burke 115 120] 10 KW G.E. 200/700 cy. 
75 G.E. (8) K-505 1175] 560 RC-12 7% Hertner 115 440 ™% KW G.E. 408 cy. 
1b mer 75 Cont. (2) TEFC 870 | 45/90G.E. RF-17 | | 6% G.E. 230 240 KW G.E. 408 cy. : 
16 GE. 900] 50 West. (3) SK-160 5 EL. Spec. 115 110 ij 
75 G.E. KT-352 865] 50 G.E. cD 3600] 1% Al. Ch. 230 110 
76 West. cs 720] 50 GE. RF-17 250/1000 a 
| 60 F-M TEFC (2) 1750) 50 West. SK 250/1000 
1 60 Howell SCR 1800} 40 West. SK-103 1750 
West. (2) CS-607 880] 40 Century DN-454 1740 
60 Rel. AA 875] 40 GE RC-3] 1700 
60 G.E. | 
60. G.E. (2) 
50 G.E. : 
50 Elliott 
50 GE. 
50 West. q 
ia 50 i 
50 G 
(ar 50 ed 
P00 
200 
900 
H.P. 700 
600 C 200 
bee en 30 G.E. 1200 
225 Wagner 25 GE. 1200 
200 G.E. (2) 
150 Wagner Speed 
150 Burke 720} 300 West. SK 900 
125 Burke 600} 100 Cr.Wh. CMC 900 
15 West. cw 720) 50 G.E. cD 1150 | 
1% GE. MT556 900] 40 GE. CD-118 850 Speed 
: 75 GE. IM 690} 30 West. s 600 | 225 1200 
60 West. HF 850] 25 GE. (2) CD 1800 150 1200 
60 ALCh. 690] 25 West. SK-103 1150 | 100 900 
ere 50 G.E. MT-536 1150] 25 Cr.Wh. CCM 2 1200 
50 West. cw 1150] 25 West. SA 1200 
Tr. 1 «eR bl oO i j 
50 Al.Ch. ARY 575| 10 AL.Ch. OO) 
50 GE. IM 490] 19 ED. 7%S 1150 
EST. ) | 41st 
INC. 
156 GRAND STREET Phone C 
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ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED BOILERS 


MOTORS—GENERATORS—-MG SETS—TRANSFORMERS—CONTROLS 
1—1300 H.P. Walsh-Widener, sectional header, 


PROMPT SHIPMENT — PARTIAL LISTING ae. 


SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 1—640 ne. 
cross drum, 2 pressure Superheater, a 
800/1600 AMPERE ARC WELDING Fen Cosled, Belt trim, Detrick air cooled walls. 
MOTOR GENERATOR SETS 5 RP Volts Make HP. S field S: | head t 

Each set consists of two eenerat ors and one 3 440 LA. ipringtield Sectional heeder, water 

Each Generator; tube. 336 tubes, 3°’x18’, 11 gauge seamless 
800 50 steel, 2502 W.P. Font Ra soot blowers, 
50 . : 125 “Pe. ‘Allis draft gage, flow meters, Copes feedwater 

Chalmers, 2200 volts, 3 phase, 60 regulator, damper regulator, all trim. 

qele, 1700 BE 2—408 H.P. Erie City Box Header type Cross 

Drum, 2402 pressure, all usual boiler trim, 

soot blowers. 

41 West.  HF-7A cross drum, pressure, Complete wit! 

220 KF 4058 structural steel, Soot blowers. 

S50 1—390 H.P. Sprinafield, sectional header, 300% 

BALL BEARING design pressure, 125°F superheat. Water 
walls, all trim, soot blowers. 

2—363 H.P. Springfield, sectional headers, 
250% W.P. Superheater, all trim. 

1—286 H.P. 1502 W.P. 1942 HRT. Peabody 
oil burners and dual pump sets also saw- 
dust burning eqpt. Stack, all trim 

1—250 H.P. Titusville, 1502¢ double corrugated 
furnace, Scotch Marine, York Rotary oil 
burner. Preheaters, Panel Board. All usual 
boiler trim. 

1—250 H.P. B&W, 1602 W.P. cross drum, sec- 
tional header Detroit stoker. 

2—250 H.P. Erie City, 200% W.P. Oil burners 
and pump sets, Headers, complete with 
Feedwater regulating system and misc. 
equipment. 

1—210 H.P. BROS self contained Water Tube, 
steel encased. Output 11,0002 steam con- 
tinuous. 1504 W.P 

1—150 H.P. Scotch Marine, 15% W.P., Ray 
Rotary Oil Burner, pumps and receivers. 

1—150 H. a fore & Threft’s Fire Box Type, 
150 W ASME and Nat’! Board. Hand 
fired bi Usual Boiler trim. 

Gr. Scotch Marine, 150% 

i Peabody burner. 

or 850 vote. Aino’ Lior 2300 vote, 1-150 WP. Erie City Economic 150% W.P. 

GENERATORS — NEW cF-4048 ASME end WJ. Ste 
CS-583 2—109 HP. Brownell RD 125, oil fired, Ray 


RING MOTORS—3 Ph., 60 Cy. 


os 


Volts Make 
440 
440 
220 
440 


440 
440 
220 


Orrorrrorr 
> >>> 


— 
~ 
o 


1775 


1770 


735 4000%% 
20 volt motors can be regpumecte for 440 volts. 


ery 


agner 
Te? 1800 Columbia 120 50 850 vest. ccl 1—104 H.P. Kewanee, 2502 W.P. complete 
4 18.7 1800 Columbia 208 /120 $0 with feed fire coos, pit in- 
jector, water heater, Boiler feed pum 
230 VOLT CONST. SPEED D.C. MOTORS 
in. HP Make ¥ 865 1—100 ht 4 ‘Titusville, 150% W.P. with Todd 
Rotar 
1—50 125= W.P., fully auto- 
matic for No. 5 oil. 
1—40 H.P. Erie City, 150% W.P., Ray oil burn- 
er, pump, regulator. 
2—20 H.P. Cleaver-Brooks, with pump. 
1—15 H.P. Cleaver-Brooks, 125% W.P. with 
C8-4-39D-12 pump & receiver. 
220 volt be reconnected for 440 volts 1—15 H.P. York, with pump and receiver. 
Ph Phase. stReconnectable for 440 volts 1-10 HP. Or & with & 
receiver. 


G. E. DYNAMOMETER 1—9.7 H.P. Steamaster, 123%, oil fired. 
1—BAW Stirling V2-28-470. 314" tubes, capac- 
tWrite for Complete Specifications.) ity 39,500% per hr. 2002 W.P. no super- 
Qn. HP DC Volts RPM Type heat. 

1 200 250 1200 c 1—B&W FF-16, 425% W.P. capacity 30,000+ 
steam per hr, 700°F steam temperature, 
3265 sq. ft. vais B surface boiler, 776 sq. 
MOTOR GENERATOR SETS fr, in water walls. B&W pulverizers, pumps, 

125 and 250 Volts D. C. 1—1948 Skelly stoker, ennglate, 
(Write for complete Specifications) ineering Spreader 
pc ac en controls. Cinder recovery system. For 

/2208 ASME Receiver or air Tank. 230% 


~ 
o 


125 
125 220 / 1—Western Precipitator 

330 /4 1—Reeves Drive for stoker. 

1—Superheater, 40,000 to 45,000, 100°F. 
125 200 /44¢ 

125 23 We also carry a substantial inventory of 
Boilers and Firing Equipment of practi- 
125 220 /240 cally every description. Send us your list 


Note: 3Kw, & 75K W. 250V Sete Available i 
*New. *Synch. Motor Driven. §50 Cy. 125 Cy. of requirements. 


Above items Represent a Partial Listin Your Receive Our Prom Au 
Eeuloment te Located in Our Cleveland’ Warehouse, We Controls for Most items Telephone MUrray Hill 2-9098 


ELECTRIC GENERATOR & MOTOR CO. WARNER J. SHERB, INC. 


MILTON AVE. CLEVELAND 14, 
342 Madison Avenue, New York, N.Y 
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SEARCHLIGHT SECT 
10N 
| 
| 
| 
| 
| 
on i 
i 
| 
¥ | a 
4 
| 
E RC-12 
est. SK-103 
leat 8K-150 
| E RC-16 
Ch. 
2 E. RC-38 
1 250 aw. CMC-101A 
: 230 VOLT ADJ. SPEED D. C. MOTORS Sie 
Qa. HP Speed Make Type 
6 5/7% 6800/1800 G.E RA3O 
1 10 400/1600 Reliance ‘T-92T 
1 12% 230/340 Weat. 8K-130 
10 124°" 600 West. SK-93 
1 600 /1200 West. 8K-100L ' 
1 2 500 /1500 RF-11 K 
‘ 1 20/25 1100/1200 West SK-153 
1 25 400/1800 GE. RF-13 
1 25 500/1500 G.E. RF-12 + 
i 23/29 3800/1200 GE. RF-13 Wet 
1 30 400 1200 West. SK-163 West 1150 
1 30/40%* 400/100 CD-1236 GE 1900 i) 
1 35 5000/1500 Weat SK-143 GE 1755 
1 40/50 400/1200 Reliance T-4611 West. 1430 
1 75 5300/1500 Cr.Wh. CCM Wert 1750 | 
1 7% 375/730 Cr.Wh. on 1200 
3 100 225/900 MPC-125M. ALCh 1780 
100 400 1200 ALCh. 
is 1 100 320/960 Weat. 8 <-200 1200) 
4 1 125 450/100) Weat 
1 175 230 Weat SK-220 
268 
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wor p's | ARGES 


INVENTOR 


ELECTRIC EQUIPMENT CO., ROCHESTER, N.Y.—JULY LIST 


mo ot & Smad 


ELECTRIC EQUIPMENT CO., ROCHESTER, N. Y.—A JULY LIST 
WRITE FOR NEW 1951 CATALOG AND SPECIAL APPOINTMENT CALENDAR. 


TRANSFORMERS 


8 
8 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
VA 


(QI 734 smaller units 1 KVA to 100 K 


MOTOR ~ SETS 


Make 
General Electric 
General Electric 
Allis-Chalmers 
Westinghouse 
Westinghoues 
Westinghouse 
Westinghouse 
General Electric 
General Electric 
General Electric 
Westinghouse 
Genera! Electric 
Genera! Electric 
Genera! Electric 
Genera! Electric 
Genera! Electric 
General Electric 
Allis-Chalmers 


100 125/250 
238 sets from 1 KW to 75 KW 
in stoc! 


DC TO AC 
Output 
200 KW, 440/60/3 
75 KW, 126 V, 
15 KW, 230/60/3 
15 KVA, 230/60/1 
12% KVA, 
3 


Dd 
™% KVA, 120/60/1 
W, 120/6 


20 HP—230 
™ HP—230 
HP. 


1 HP—115 % KVA, 110/60/1 


ROTARY CONVERTORS 


5 boo General Electric 1200 
Westinghouse 1200 
General Electric 1200 
We Stock Explosion-Proof Motors— 
Class 1-D & 2-G 


WANTED 
8—200 KVA Transformers, 2400/240/480. 
3—6500 KVA Tranformers 13800, 230/460 
1—400 HP, 2800/60/300 rpm slip-ring 
motor. 


38—500 KVA Transformers 12000, 230/460 
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AC GENERATORS 
ALTERNATORS—CONDENSERS 


250 720 60 
78 smaller units from 3 KVA 
te 200 KVA 


= RING MOTORS 
Speed Make 
E. 


£ 
<> 


West. 
$37 smaller units 1 HP to 40 HP 


pie Your Surplus List! 


Note: We Stock 6000 New Motors, Con- 
trols, Frequency Changeis 
SEND US YOUR INQUIRIES! 


DC MOTORS 
ADJUSTABLE SPEED—230 VOLT 
. HP Make Volts 


CAPT} 327 smaller units 1 HP to 20 HP 


60 CYCLE MOTORS 
SQUIRREL CAGE MOTORS 


150 1800 Al. Ch. 
P.S. We stock 3500 new and rebuilt 1 HP 
te 100 HP 


CONSTANT SPEED 230 voLT 


MAKE Speed 
Elec. 
G. E. (170 V) 
Cr. Wh. 


HP Burk 
675 smaller units 1 HP to 40 HP 
also 115 V & 550 V, DC. 


SQUIRREL CAGE AND SLIP 
RING—25 CYCLE 
HP Speed 


PHONE LD65 


ROCHESTER, N.Y. 


TRANSFORMERS 


CONTROLS 


COMPRESSORS ( 


4 
Primary Secondary 
Quan. KVA Volts Volts Phase 
= seneral Blectric 100 
aes 1000 2'300 220 2500 900 60 250 West. 250/675 
4 ats 1000 66.000 71200 1675 600 40 40/250 West. 5640/3000 
150 2400 480 1500 900 60 150 West. 300/900 
500 2'400 480 1430 54 60 100 Reliance 5600/1500 
500 2300 1250 1200 60 100 G. E. 400/1000 
4 sais 450 23,000 440 1000 760 25 100 West. 4650/1350 
sh 383 2°40 $00 800 900 60 100 E. 1050/4000 
333 «240/480 750 900 60 90 M. 5600/1500 
333 13,200 240/480 650 139 60 15 E. 400/1200 
e 888 11,500 240/480 500 720 60 60 E. 220/1000 
300 «120/240 500 750 25 60 E. 3800/1200 
oes 250 2'400 240/480 400 450 60 50 E. 250/1000 
: : 400 1800 60 50 E. 400/1200 : 
350 750 25 40 250/1000 
850 720 60 40 . Wh. 400/1600 
350 225 60 35 West. 250/1000 
333 1800 960 35 G. E. 5600/1000 
320 1200 120 30 Reliance 400/1206 
300 750 25 380 Cr. Wh. 500/1500 
Quan, KW Volta 800 180 60 25 Reliance 
1 750 250 
2 500 1500 
2 300 125/250 = = 
1 300 500 
4 1 200 250 400 514 West. 3 a 
ai H 300 135 250 3600 G. E. 
1 150 250 250 1200 G.E. 
150 125 200 600 Al. Ch. 
3 100 125 = 
— 150 600 G.E. 
150 1200 Al. Ch. 
ee 
Plus HP OR KW j 
1 25 HP 400 HP 
1 28 HP 300 KW 
85 ass 380 KW Al 
. Ch. 720 
20 125 HP Star 1200. 
‘ 10 1 $ Y = 175 HP G. E. 1200 
4 A 75 KW G. E. 825 V 1200 ia 
at’ 50 HP West. 1200 
ty Plus 
~ 
— 
le 
M 650 365 rpm 8.R. 
3 350 750 8.C. 
300 750 
300 875 8.R. 
200 500 S.R. 
200 750 S.C. 
200 750 8.R. 
200 500 8.C. 
872 smaller units 1 HP to 15¢ HP 
Pe ELECTRIC EQUIPMENT COMPANY 
New ond Rebuilt 
1H. P. to 2500 H. P. 
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SEARCHLIGHT SECTION 


JERSEY CITY, N. J. AND SAUSALITO (S.F.), 


There’s more than 


40% to 60% SAVINGS on 


SCHOONMAKER 


DEPENDABLE 


DIESEL POWER 
because: 


Each Schoonmaker-sold Diesel Engine Unit is fully 
REMANUFACTURED in our plants by highly skilled, 
factory-trained Diesel engineers. Only genuine fac- 
tory-made and approved parts are used and all RE- 
MANUFACTURING is strict accordance with 
manufacturer's recommended procedures. Prior to 
shipment every engine is subjected to a FULL LOAD 
operating test in accordance with DEMA standards, 


The Schoonmaker Plants and Warehouses located 
in Jersey City, N. J. and Sausalito (San Francisco), 
California give NATIONWIDE SERVICE from Coast to 
Coast with modern, efficient and reliable facilities. 


Our reputation and many years of experience and 
SPECIALIZATION in Diesel power equipment gives 
you value that money cannot buy elsewhere. 


So—Buy SCHOONMAKER because you buy the 
FINEST in DEPENDABLE DIESEL POWER. 


SCHOONMAKER C0., INC. 


52 CHURCH ST., NEW YORK 7, N. Y. 


PLANTS AND WAREHOUSES: 


CALIFORNIA 


PLANT. 


PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE 
OF THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. 


KW 
1500 
1230 
1136 
1000 

750 


MAKE 
Fairbanks Morse 
Nordberg 
Fairbanks Morse 
General Motors 
General Motors 
Alco 
Worthington 
General Motors 
Baldwin 
Buckeye 
Enterprise 
General Motors 
Superior 
Ingersoll-Rand 
Buckeye 
General Motors 
Worthington 
General Motors 
Caterpillar 


A PARTIAL LIST OF OUR ent 


MODEL RPM 
33E16 2000 300 
F6G168SC 1750 327 
38D 1600 720 
16-278A 1600 720 
12-567 1080 720 
6-12-1/2x13T 750 600 
EE 750 327 
8-567 720 720 
VO-6 510 450 
80 480 600 
DSG-6 450 450 
8-268A 450 1200 
KNA 396 514 
s 255 600 
80 240 600 
3-268A 150 1200 
BB-5 150 600 
6-71 90 1200 
D-8800 76 1200 


ALTERNATING AND DIRECT CURRENT UNITS 
STANDARD AND SPECIAL VOLTAGES AS REQUIRED 


GUARANTEE! 


Most all units still on foundation. 


TURBO GENERATOR UNITS 
Condensing-Bleeders 


3750 KVA Wohse. 3/60/600-480 V (Bleeder) 
1625 KVA Wohse 3/60/2300 V (Bleeder) 
1250 KVA Wohse 3/60/2300 /4150 V (4502) 
1250 KVA GE 3/60/480-240-600 V (Bleeder) 
1250 KVA Al. Chal. 2300/600 V 

937 KVA GE 3/60/600 V Cond 

937 KVA Whgse-Moore 480 V (Bleeder) 
750 KVA Al. Chal. 3/60/480-240 V 

750 KVA Wohse 2300 V (250=) 

625 KVA Wahse 2300/600 V 

375 KVA Wahse 3/60 240/480 V 


TURBO GENERATOR UNITS 


Non-Condensing 


625 KVA Al. Chal. 480/240 V 
375 KVA (2) Al. Chal. 240/480V 
250 KVA GE 2 stage 2300/600 


62 KVA GE-DeLaval 240/480 V 


DIESEL UNITS 
240/440/2300 Volts 
1000 KVA Elliott-DeLaVergne 
375 KVA Fairbanks Morse 32 E i4 
375 KVA Woghse.-Chicago Pneumatic 
250 KVA GE-Buckeye 
250 KVA Fairbanks Morse 32E14 
219 KVA Whse-Buckeye 
200 KVA Fairbanks Morse 
187 KVA GE-Buckeye 
175 KVA Fairbanks Me se 32-E-14 
160 KVA Wehse.-Buda Paccage type 
90 KVA (2) Fairbanks Morse 32-E-14 
75 KVA (2) General Motors 
50 KVA (2) Fairbanks Morse 
225 HP Buckeye (Belted) 


540 HP. 
480 HP. 
427 HP. 
400 HP. 
370 HP. 
352 HP. 
333 HP. 
300 HP. 
250 HP. 
220 HP. 
214 HP. 
175 HP. 
HP. 
150 HP. 


Many may be seen operating 
187 KVA GE 480 V 3702 (65-1652 b.p.) 


BOILERS 


Keeler 2502 
Baw 2502 
Bigelow 3 drum. 


(2) Wieks 3 drum (60> 
(2) Wieks Cr. drm. 300= 
Keeler er. drm. 2502 
Bigelow 3 drm. 250= 


Union 1602 


(84x20) HRT 
(2) Vogt 3 drm 160 
Kewanee; loco. 125= 
Keeler; firebox (25> 
(3) Murray 2502 
Farrar; firebox 150= 


CONDENSER 
4000 Sq. Ft. Wehse; & Air & Condens. Pump 
Above listed units are only a few of our ''SPECIALS.'' Advise your plant requirements. 


POWER PLANT EQUIPMENT CO., INC. 


39 Cortlandt St. 
New York, N. Y. 
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SEARCHLIGHT SECTION 


500 K.W. Westinghouse Motor Generator Set 


MOTOR GENERATOR SETS 
Philadelphia Stock 


1—1000 K.W. Westinghouse 250 volt Flat Com- 
pound 500 RPM 1440 H.P. West. Syn. Motor 
.8 P.F. 3/25 cycle 2300 V. A.C. & D.C. Panels 
Modern Unit—Can furnish 60 cycle 2300 or 
13200 volt. 


1—600 KW G.E. MPC—2400 amp. 230 volt 514 
RPM with 1050 H.P. G.E.—ATI Syn. Motor 
.8 P.F. 2 phase, 60 cycle, 2300 volt A.C. & 
D.C. Panels—Can furnish 3 ph. 550 V. or 
2300 V. 


2—500 KW Westinghouse 250 Volt 900 RPM with 
720 H.P. West. Syn. Motors 3/60/2300/13200 
volt, Serial #8130447-48 ‘year 1935) See ac- 
tual photo above. 


1—500 K.W. Crocker Wheeler CCD, 250 volt 720 
RPM with 750 KVA Cr. Wh. Syn. Motor 
3/60/2300 V. A.C. & D.C. Panels—Like New. 


1—450 K.W. G.E. Type CY-225 (1941 year) 250 
volt 1200 RPM direct connected 650 HP GE- 
ATI-Syn. Motor 3/60/480 volt. Magnetic Red. 
Voltage Starter. 


3—300 K.W. West. 3 wire 125/250 Volt 1200 
RPM Generators (1938 year). Can furnish 
with suitable motor as single unit or as 600 
K.W. 3 Unit Set. Advise Requirement. 


1—300 K.W. Elliott 250 Volt 1200 RPM with 


500 H.P. Syn. Motor 3/60/2300/1200 RPM— 
Automatic Controller & D.C. Panel. 


2—150 K.W. G.E. Type MPC—250 Volt 1200 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 
A.C. & D.C. Panels. 


1—150 K.W. West. SK 184, 3 wire 125/250 Volt 
1200 RPM (1938 yr.) 250 H.P. West. Syn. .8 
P.F. 2/60/220 or 3/60/220/440/550/2300 V. 

1—100 K.W. Al Chalmers 250 Volt 1200 RPM 
150 H.P. Syn. Motor 2/60 or 3/60 any voltage. 

1—100 K.W. G.E.—C.D.—125 Volt D.C. 150 H.P. 
GE Syn. Motor, 3/60/220/440/1200 RPM. 

1—75 K.W. BURKE 250 Volt 900 RPM 113 H.P. 
Burke—Syn. M.D. 2 phase any voltage. 

1—50 K.W. West. SK—240 Volt with West. Syn. 
M.D. 3/60/220/440/1200 RPM. 


Smaller Sizes and Types—Advise Requirements. 


ELECTRIC MOTORS 


Volts 
2300 


Type 
Sl. Re. 
ATI (syn) 480 
Syn. 440 
cs 2300/6600 

2300 
2300 
440 
2300 
2200 
2300 
440 
2300 
440 

220 
440/2300 
Syn. (3 brg.) 550 
440 
220/440 
440 
440 

440 

440 

440 

220 

440 

220 

220 

440 

440 

440 


TURBO GENERATORS 


1—750 KVA G.E. Extraction 3/60/2300 volt, 250 
PIS, 80 lb. & 16 lb. Extr. Surface Condenser. 
New 1940. 

1—625 KVA G.E.-Moore 3/60/2300/3600 RPM 
Non-Condensing 180 PSI 35 lb. B.P. New 
1936. 

1—500 KVA West. Non-Cond. 3/60/220/440, 150 
PSI 10 |b. B.P. 

3—300 KW West. Non-Cond. Direct Current, 
250 volt, 150 Ib. 10 Ib. B.P. New 1938. 

1—75 KW G.E. Non-Cond. D.C. 125 volt. 


G.E. 
A.C. 
G.E. 
G.E, 
West. 
West. 
A.C. 
West. 
West. 
Cent. 
G.E. 
G.E. 
G.E. 


1—35 KW G.E. Non-Cond. D.C. 125 volt. 


AIR COMPRESSORS 


1—12,000 CFM I ll-Rand Turbo C 
sor, 3.25% pressure, 250 HP, 3/60/440/8600 
RPM. 

1—8,000 CFM Cooper-Bessemer 150/440 PSI, di- 
rect motor 2700 HP syn. 3/60/2300 volt new. 

1—1050 CFM Ingersoll-Rand ES1, 17%x13, 50 
lb. PSI, 275 RPM, V-belt. 
1—880 CFM Worthington Syn. motor drive 150 
H.P. 3/60/440/277 RPM, size 17x10%x12. 
1—734 CFM Sullivan Angle Class W13, Single 
Stage 13x13x8, 60 Ib., 300 RPM, V-belt, 100 
HP. 

2—528 CFM Chicago NSB, 100 Ib., 285 RPM V- 
belt 14x12. 
2—368 CFM Ingersoll ER-1, 285 RPM, 
50 HP direct gear, M.D. 3/60/220. 
1—360 CFM Schramm Vertical! V belted on steel 
base, 75 HP motor 8/60/220 

1—277 CFM Chicago PB4 Air Cooled 50 HP V- 
Belt Motor Drive. 

1—254 CFM Chicago Pneumatic NSB-125% Belt 
Drive 40 H.P. 

1-245 CFM Ing. Rand 10x10 ER-1, 1252. 

1—215 CFM Penna. 3A 10x8, 50 Ib. 


2—173 CFM Ingersoll ER-1 9x8, 300 RPM, 100 
LB., V-belt. 


100 psi., 


CENTRIFUGAL PUMPS 


GPM 
10,000 
10,000 
10,000 

9,000 

8,150 

8,000 

7,000 

6,500 

6,000 

5,000 

4,000 

3,500 

3,100 

2,550 

2,310 

1,700 
1,500 
1,200 

550 


Description 
LeCourtenay 
LeCourtenay 
De Laval 
De Laval 
LeCourtenay 
Worthington 
LeCourtenay 
Worthington 
Ingersoll-Rand 
Worthington 
Ingersoll-Rand 
Southwark 
Worthington 
De Laval 
Worthington 
De Laval 
Allis-Chalmers 
40’ Worthington 
125’ Lawrence 
65’ Lawrence 
172’ (new) Weil 
100’ (unused) Worth. 
120’ Gould 
115° Worthington 


Size HP 
20” 624 
350 

370 

250 

350 

500 

423 


500 


231’ 


DIESEL GENERATORS 


2500 KVA General Motors, complete plant, 
3/60/2300 with 2300 to 230/460 transformers, 
cooling system, starting equipment, switch- 
board, can demonstrate on foundations. Im- 
mediately available. 


225 KVA General Motors, Twin 671 
-New 1941. 


3/60/440. 


“Everything from a Pulley to a Powerhouse" 


THE O'BE! 


IBRIEN MACHINERY CO. ...... 


T.M. REGISTERED U.S. PATENT OFFICE 


PHILADELPHIA’S LARGEST MACHINERY DEALERS AND EXPORTERS @ 


OBRIEN PHILA. 


1547 North Delaware Avenue e Philadelphia 25, Pa., USA — Bell Phone Garfield 6-1150 
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Q. Make Speed 
1 700 GE. 1200 
2 600 West. 257 
3 500 EM. 1200 
1 400 GE. 450 Speed 
1 400 West. 514 870 
1 350 G.E. 400 
1 315 GE. 720 
988 
1 250 West. 1200 : 
1 250 West. 450 
1 200 West. 1200 
1 200 West. 600 1200 
1 150 Ideal 1200 1000 
1 125 West. 1800 200 1200 
1 125 West. 600 12” Mm 12007 
1 125 Cent. 1800 14” 200 12007 
1 100 1200 12” 500 12004 
iis 2 100 300 12 50 1150 

1200 8” 200 17505 ra 
1 60 720 12” 20 860% 
3 50 900 10” 60 1750 
1 50 3600 8” 150 1750 

1 50 900 6” 15 1760) g 
27 
150 2” 10 1756 
30 1%” 2 3456 i 
1 

: 
271 


Qn. HP MAKE 
200 -E. 
200 
150 
! 150 -E. 
150 .E. 
2 125 ling 
100 Vest. 
100 West. 
2 100 
i 100 
2 100 .E. 
100 
3 100 
100 Vest. 
75 .E. 
2 75 .E. 
2 75 Vest. 
75 aa 
75 E. 
2 75 .E. 
4 75 Vest. 
4 75 
2 75 
Splash opreet 


wise noted. 
QUAN. 


oy 


SEARCHLIGHT SECTION 


220/440 Volt, 60 cycle SQUIRREL CAGE open, 3 Phase 


TYPE BEARING SPEED 
1K Foo 
1K 720 
iK 600 
1K 720 
IK 1800 

1800 
ms 1200 
cs ; 720 
1K 720 
KT-347 .B. 1200 
1K 900 
1800t 
1K 1800 
CS-504 1800 
1K 600 
IK 720 
CS-725C 900 
K-505 1200 
900t 
900 
cs 1200 
1200 
@S-445 1300 

1 2200 


SLIP RING MOTORS 


We offer from stock the followi 


3 phase, GUARANTEED REBUILT equipment, unless other- 


MAKE TYPE SPEE 
MT 512 900 
MT 332 900 
ich. ANY 600 
1Ch. ARY 444 1800 
-E. MT 336 900 
900 
< MT 556 600 
aa MT 346 900 
900 
Nest. CW 505 1200 
720 
720 
900 
iM 720 
te 
-E. : 1809 
iM 


GUARANTEED REBUILT 


QN. HP MAKE TYPE BEARING SPEED | QN. HP MAKE TYPE BEARING SPEED 
a 1K .B. 1200 30 1800 
KT-346 8. 900 5 erst. K-365 3600 
6 GE. 1800 25 1K 720 

60 OFM. QS-444 : 1800 25 B12P 720 
60 KT-333 1800 25 Century $C-30 1200 
4 60 1K 1800 25 BHI2A 1200 
50 iK 600 25 ideal A $200 
50 West. cs 900 25 West. CS-471 1800 
50 E. KT-342 900 20 BV 1200 
50 KT-342 900t 2 KT-322 1200 
50 West. CS-445 1200 20 «GE. KT-312 1200 
50 KT-327 1800 2 GE. -364 ‘800 
50 1K 1g00t 20 West. CS-364 1800 
50 1K 1800 2 326 3600 
20 =Line-Weld Frame 326 = 
2 15 West. cs 
40 es 1K 1800 15 G.E. KT-502 1200 
35 iK 720 1S KT-752 1800 
35 Triumph B12 900 K $.B. 1200 
KT-312 $.B. 1800 10 «GE. KT-752 $.B. 1200 
ng 220/440 volt, 60 cycle, | FAN COOLED, BALL BEARING, 220/440 volt, 60 cycle, 
3 phase, GUARANTEED REBUILT, unless otherwise noted. 
DESCRIPTION QUAN. H.P. MAKE MAKE SPEED DESCRIPTION 
Ge. KF 284 1800 
Reliance AA 324 1200 xP, NEW 
. 3 10 LA. JS 326 1200 
1s West. cs 326 1800 xP, NEW 
\ 25 LA. JS 364 1800 xP, NEW 
40 G.E. K 405 1800 
1 50 Master FB 404 3600 xP, NEW 
NEW 
inom 1 50 AL. Ch. ARZZ 444 1800 
75 G.£. K 505 1200 


POWER EQUIPMENT COMPANY 


8 CAIRN STREET —P. O. BOX 534— ROCHESTER 2, N. Y. 


Telephone: Genesee 5629 


MOTOR GENERATOR SETS A.C. MOTORS—3 Ph. 60 Cy. 
3 Ph. 60 Cy. HP RPM 
D.C. A.C. 1200 G.E. 277 MT—S.R. 
kw MAKE RPM VOLTS VOLTS 400 G.E. 450 MT—S.R. 
1250 E. 720 275 ©2200 300 GE. 450 IM—SI.Rg 
750 Al.-Ch. 720 250 440 160 GE. 600 1K-16—Sq. 
400 West. 720 550 2300 150 West. 514 CS954—Sq 
300 GE. 200 275 2300 50 G.E. 600 ATI—Syn. 
300 Ridg- 12002502300 100 (2) Allis G20 ARX—Sa. Co 
West. 4000 / est. nm. 
200 (280 00 100 West. 1200 $752C—Sa. Cg 
200 West. 200 275 2300 100 G.E. 1750 KT—Sgq. Cag. 
200s 1200 275 ©2300 100 (2) 450 IMI6—SI.RG. 
200 GE. 1200 4000/2300 75 West. 900 CS— 
150 Ridg. 900 250 2300 600 ITCSO31A 
75 ve. @ ma 600 
5 1800 125 440/220 ( 1750 Co 
est. 
/ ¥ 
kw MAKE RPM VOLTS VOLTS G.E. 900 MT—SI. Rg. 
$00 GE. 1200 250 4000/2300 40 West. 900 CS—Sq. Cg 
300 West. Seo = Also Smolier Units in Stock 
300 GE. HCC6 1200 250  4000/ 
150 1200 250 4000/2300 60 Cy. 
AIR COMPRESSORS 1—3000 (3 Ph) G.E. Auto 25000 22000 
356 CFM, Ath Pn. 12”x10’—NSB 100 Ibs. 3—500 West. 22000 2200 
1 Allis Rotary direct connected 3— 50 West. 2200 220/110 
-B. Motors. Also Smaller Units in Stock 
PI 
361 Noblestown Road Oakdale, Penna. bittic™ 


COMPRESSOR: Worthington 2 stage, 29/18-12x 
21, 600 H.P. synchronous motor, 3 phase, 


60 cycle, 440 volts, 180 RPM, 100 Ibs. pres- 
sure, 3 FM, “complete ‘with: — 
pe now, m- 


DIESEL MOTOR: 122 H.P. Caterpillar D13000 
complete with clutch, V-belt pulley, and 
spore parts. 


DRAG SCRAPERS, CRESCENT BUCKETS: 1— 
Sauerman 2 yd. — Scraper outfit com- 
plete, without 75 H.P. motor. 1—Sauerman 
34 yd. capacity complete with 30 H.P. mo- 
tor. 1—Sauerman 1 yd. capacity complete 
with diesel motor. 


BOILERS: 1—Erie City 150 H.P., ASME, return 


H.P., 160 Ibs. pressure, National Board 
sure, pin hole grates and all fittings. 2—220 
H.P., 160 Ibs. pressure, National Board, 3 
drum, low head, complete. 


A. J. O'NEILL 


Lansdowne, Pa. 
Phila. Ph.: Madison 3-8300—3-8301 


2829 Cedar St. 


TEMPERATURE RECORDERS 


27—Used Leeds and Northrup indicating and Re- 
cording Micromax Recorders Model Automatic 
motor driver self 


flush 
DALTON SUPPLY CO. 
Phila. 34, Pa. GArfield 6-1800 
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SEARCHLIGHT SECTION 


25,000 KVA—20,000 KW. 80% P.F.. 3 phase 60 cycle, 13,200 volts, 1800 RPM General Electric Company con- 
densing turbine generator unit 215 P.S.LG. 540-550° total temperature complete with direct connected shaft 
exciter, switchboard and instruments, a 30,000 square foot 2-pass Westinghouse surface condenser, motor 
driven and turbine driven pumps and condensing accessories. 


ACTUAL PHOTOGRAPHIC VIEW 


EXCELLENT CONDITION — COMPLETE INSTALLATION — PROMPT DELIVERY 


TURBINE-GENERATOR UNITS 


6250 
4000 
3750 
2500 


3 phase, 60 cycle 


KVA G.E. condens., 3-stage, 2300/ 
4000 volts, 200% P.S.I., 600° TT. 
KVA Allis condensing 2300 volts. 
150-200 PSI. 

KVA Allis condensing 2300 volts 
125 to 175 PSI. 

KVA G.E. Type ATB, Form HT, 
2300/480 volts, 3600 RPM. two bear- 
ing alternating current generator 
LESS TURBINE. 

KVA GE. condensing 200 P.S.I. 
2400 volts. 

KVA Westi gh a + 
2300 volts, 2502 PSI. 

KVA Allis condensing 600 volts, 200 
PSI. 

KVA G.E. condensing 2300 volts 
225 PSI. 

KVA Allis condensing, 150 PSI. 480 
volts. 

KVA Allis non-condensing 2300/480 
volts, 150 PSI, 12% back. 

KVA G.E. condensing 150 PSI 480 
volts. 

KVA G.E. non-condensing 150 P.S.1., 
202 back, 480 volts. 

KVA G.E. non-condensing, 150-200 
P.S.L, 2300 volts. 

KVA Westghse. non-condensing 
150/250 P.S.I., 2400 volts. 


Direct Current 
KW Westghse. 3-wire, 250 volt 150/ 
250% P.S.I. non-condensing. 
KW (2) Westinghouse-Worthington. 
250 volts, 3-wire, 225-250 P.S.I. con- 
densing. 
KW (2) G.E. 125 volt, 200/275 \>.S.1. 
non-condensing t 


POWER 


> 


75 
60 


KW (2) /Westinghouse-Moore, 120 
volt, 200% P.S.I. condensing. 

KW (3) new Westinghouse, 120 volt. 
2002 P.S.I. condensing. 


MOTOR GENERATOR SETS 


KVA Westghse. 60 cycle, 2490 
volts, 900 RPM alternator direct con- 
nected 135 HP, 250 volt direct cur- 
rent motor. 

KVA G.E., 60 cycle, 2300 volt alter- 
nator to 75 HP, 125 volt DC motor. 
KW G.E. 125 volts direct current 
to 12 HP 60 cycle, 220 volt motor. 


Sip 


SYNCHRONOUS MOTORS 

3 phase, 60 cycle 
KVA Westinghouse, 4000 volt, 720 
RPM Electrical Syn. (condenser). 
HP Allis, 2200 volts, 150 RPM. 
HP G.E., 80% P.F., 2300 volts, 720 
RPM. 


$000 


900 
300 


> 


2—Elliott 


1—4400 sq. ft. Worthington surface 
2—1000 GPM, 1270 foot head, 4-stage 


1—G.E. Bank of Scott connected 2 tc 


1—20 KW 125 volt direct current gen- 


AUGUST BARGAINS 
SPECIALLY PRICED 
Company twin-strainers 
mounted on factory bedplate to a 
25 HP, 3 phase 60 cycle, 220/440 
volts 1170 RPM General Electric 
totally enclosed fan cooled motor 
with miscellaneous piping and 
valves, practically new. 


condenser. 

Morris pumps each connected 417 
HP, 390% P.S.I. non-cond. G.E. tur- 
bine. 


3 phase, 60 ‘cycle transformers, 
2500 KVA capacity. 


erator connected Hill Diesel engine. 


UNAFLOW GENERATOR UNITS 
Alternating Current—3 phase, 60 cyele 


750 


KVA G.E. 2300/440 volt generator 
direct connected Skinner non-com 
densing engine. 


KVA G.E., 2400/480/240 volts gq 
erator connected Ames Vertical 
gine, 1503. 


KVA G.E., 2300/440 volts gene: 
connected 23x24" Skinner 
tal Engine. 


KVA Westghse., 240 volt gene: 
connected Skinner Horizontal 
gine, 125-150% P.S.1., 5¢ gauge 


Direct Current 


KW G.E. 250 volts, 360 RPM gen- 
erator connected Skinner vertical 
engine 150%. j 


KW Burke 250 volt generator cén- 
nected Skinner horizontal engine 
125. 


KW Crocker Wheeler 125 volt gen- 
erator direct connected Ames Ver- 
tical non-condensing engine 150%. 


KW (2) G.E., 3-wire, 250 volts gem 
erators connected Skinner engines, 
150%. 


KW (2) Allis 250 volt, 500 RPM 
generators each direct connected 
American Blower vertical engine 
125/1503. 


KW, 120 volt generator ‘connected 
Troy Engberg engine 125%. 


UTILITIES MACHINERY CORP. 


1965 EAST 6th STREET CLEVELAND ¢_Long Distance 422 
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= 
100 
| 
62% 4 
375 rater 
10 
175 rater ion 
1875 
1563 
ia 780 400 a 
we 625 
250 
125 
125 
250 
25 
300 
150 4 
15 
100 
4 


TURBINE UNITS 
115630 KVA Cond. 60, cy. 13200 2752 SPECIAL 
—12500 Cond. 13800 V. = 
i—10000 KVA G.E. Cond. 25 ey. 6600 V. 
6250 KVA Allis Cond 60 cy. 4000 V. 175-200-Ib reversing dynamie breaking. 
i— 5000 KVA West. Extr. Cond. 60 ey. 480 V. 
i— 3750 KVA G.E . 60 ey. Vv. 185-1 
2500 Werthie on Non-C. 60 ey. 2300 V 
i— 2500 KVA G.E ” Cond. 60 cy. 480 V. 185 MERCURY ARC RECTIFIERS 
200-Ib. stee! vaive chest. 
2250 KVA G.E. Cond. 60 cy. 240-400-Ib. 
i— 1875 KVA G.E. Cond. V. 60 ey. 180-Ib. 
i— 1563 KVA G.E. Cond. Extr. 60 ey. V. 200-1. 4 3250 Ignitron 650 33000 
i— 1250 KVA Allis Cond. 60 ey. V. 150-200-1b 1850 ignitron 360 33000 
i— 038 KVA G.E. Extr. Cond. 60 ey. 240 V. 200-Ib. i 1000 tgnitron 600 13800 
— jon-C. ey. . 
2— 250 KVA Elliott Non-C. ey. 208 V. 200-Ib. au. Kw MFR. VOLTS-D.C.A.C. RPM 
2 1500 G.E. 600 13200 720 
1500 G.£. 250 514 
' 1000 G.£. 600 13200 514 
air orse ey. 
\—1000 HP Superior 2300 V. 60 - 
900 HP Amer. Loco. oc 400 G.E 
3— 650 HP Amer. Loco. 440 V. 60 ey 250 720 
i— 250 HP Buckeye 240 V. 60 ey. ' 75 West. 125 440 1200 
STEAM ENGINE UNITS SYNCHRONOUS MOTORS—460 CY. 
i—Si2 KVA Skinner Unifiow 480 V. Qu. HP MFR. VOLTAGE RPM 
1—250 KVA Ames Vertical Unifio 4350 Cr. Wh. 13800 514 
i 187 KVA Ames Vertical Unifiow 240/480 V 2 700 West. 200 
1—156 KVA Ames Vertical Unifiow 1 600 G.E. 440 360 
2 350 G.E. 2300 257 
ROTARIES—<60 CY. ‘ 300 G.E. 2300 600 
QU. KW MFR. VOLTS-DC TRANS. RPM 300 West, 2300 one 
3250 G.E. 225/285 13800 
3 000 600 13200 900 Auto. Qu. KVA MFR. CYCLES RPM 
3125 25/60 300 
Qu. KVA MFR. VOLTAGE RPM 1 2450 GE. 629/25 750 
2500 G.E. 2400/4160 720 1250 GE 25/60 300 
2000 West. 2300 720 
1500 G.E. 4600 1250 West. 25/60 300 
1500 West. 2300 900 500 25/60 300 


(ay York City 


| FOR SALE 


Feed Water Temperature................. 


1%" str. 
2" straight 
3V4"str. 


Downcomer & Uptake Tubes.............. 
Boiler Dimensions 


Water Wall Sides in Furnace 


313 E. Baltimore St. 
CURTIS 5050-5051 


6 OIL FIRED B&W BOILERS 


.+.1024 Cable Feet 
200° 


—1667—12'2" long 
— 122—12'2" long 
16 


First 2 rows of Tubes above fire box are 2" 


Height—16'41/2." 
Depth—15° 


The above units presently aboard S.S. George Washington. Installed new 1943. 
WRITE—WIRE—PHONE: MARINE DEPARTMENT 


The BOSTON METALS Co. 


Baltimore 2, Md. 


TRANSFORMERS—60 CY. 


i— 7500 KVA G.E. 138000—4 1660, 3 ph. 

3— 3333 KVA West. 132000—7620/13200 Y 
2000 KVA G.E. 69000—13800/23900, 3 ph. 
3— 1000 KVA West. 66000—7200 

3— 500 KVA G.E. 66000—2400 

i— 2500 KVA G.E. 59/73 KV—5 taps, 3 ph. 
3— 200 KVA Mol. 44000 '220%—440 220 
3— 75 KVAG.E. 44000—2300 ‘4 

3— 8333 KVA West. 43800— | 3! 

100 KVA Wag. 36000—7200/12470 Y 
i—18750 KVA A.B.B. 34840—1/ 

2— 7500 KVA Al. Ch. 33000—13800, 3 ph 

200 KVA 33000—7200 

6— 200 KVA G.E. 33000—2300/6900 

3— 167 KVA G.E. 33000—2300 /4000 Y 

6— 150 KVA G.E. 34500—23 

4— 150 KVA G.E. 39000-7208 

6— 75 KVA Mol. 3000/1 00 6900 
75 KVA 12870 Y 
6— 50 KVAG.E. 33000—2300 

4— 450 KVA AI. Ch. 25410/44000—13280 23 
i— 3000 KVA G.E. 22000—480, 3 ph 

i— 2000 KVA G.E. 22000/11000—2300, 3 ph. 
i— 1000 KVA G.E. 22000 /11000—2300, 3 ph. 
S— 833 KVA G.E. 22000—480 

3— 333 KVA G.E. 22000 / 11000—2400 

4— 750 KVA Wag. 19050/33000 Y—6900 (11950 
2— 200 KVA G.E. 11500—220/110 

3— 200 KVA Mol. 11000—2300 

4— 833 KVA G.E 7620/13200 Y—2300 

3— KVA Pitts. 6900—230 460 

500 KVA G.E. 

3— 200 KVA West 2400—120 (240/480 

3— 200 KVA A.C. 2400—120/240 

3— 150 KVA G.E 2400—240/480 

3— 100 KVA Kuhl. 550—20/110 

IS KVA Stand. 450/25—117/234 


OIL — BREAKERS 


4—600 A. 154 KV FHKO-39-2500 Outdoor 
1—600 A. 132 KV Se. FHKO-60-1500 Outdoor 
2—600 A. 73 KV G.E. FHKO-139-1000 Outdoor 
i—400 A. 73 KV G.E. FHKO-236-500 Outdoor 
i—600 A. 37 KV G.E. FHKO-139-450 Outdoor 
1—400 A. 37 KV G.E. FHKO-236-500 Outdoor 
i—400 A. 37 KV Condit FO-40-B-750 Outdoor 
4—600 A. 15 KV G.E. FHKO-139-750 Outdoor 
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FOR SALE 
COMPLETE 


STEAM POWER PLANT 


5—714 HP Combustion Engineering 
WATER TUBE BOILERS, with Ebasco 
Superheaters, Sturtevant High Pres- 
sure Economizers. Green Chain 
Grate Stokers, Hagan Combustion 
Controls. Copes Feed Water Regu- 
lators, Clarage Forced Draft Fans, 
with Hoppers, Automatic Coal Con- 
veyors, Automatic Ash Conveyor, 
36” x 24” Jeffrey Flex-Tooth Coal 
Crusher. 

1—705 HP Stirling 4 dum BOILER with 
B&W U-type superheater. 

1—10,000 KW Aillis-Chalmers STEAM 
TURBINE. 

1—7.500 KW Allis-Chalmers STEAM 

INE. 


TURB 
1—7.530 KW General Electric STEAM 
TURBINE. 


All with complete control equipment. 
Send for complete inventory in Denver. 
MORSE BROS. 


MACHINERY COMPANY 
2900 BRIGHTON BLVD. 
BOX 1708 DENVER 1, COLORADO 
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SEARCHLIGHT SECTION ae 
 BREW-WOLTMAN OFFERS 
a PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT — 
11417 Square Feet 
= 
| 
{ | 


SEARCHLIGHT SECTION 


POWER EQUIPMENT—READY TO SHIP 


A.C. MOTORS 
220/440 volt 3 ph. 60 cy. 
ake 


~ 


nm. Elec. 
Allis Chalmers 
Gen. Elec. 


Onan 
Louls Allis NEW 
Gen. Elec. 


Fair. Morse 

Allis 

Gen. Elec. 

Commonwealth 

Continental 

Elec. 

West. 

West. 

Gen. Elec. 

Gen. Elec. 

Allis Chalmers 


West. 50 cs 
Louis Allis 750/566 FX-365Y 
Louis Allis _ 

Gen. Elec. 3600 KT-952 
American 1150 TEFC 


WRITE, WIRE OR PHONE YOUR ELECTRIC NREDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


VARIABLE SPEED MOTORS 
230 Volt D.C. 


General 
General Electric 


SPECIAL BARGAINS (2) 500/200 Westinghouse 
Diesel Engine Generator Sets (8) 400/1600 a. 
dir eon. x7, 
v 
100 KW with 
“fv Motors 220/440 volt or 2200 volt 
kva, 220/440 3 ph. 60 cy. w Make 
to 106 HP, 6 cy. UD-18 Har- 
vester Diesel — with panel. 
10—Unused 3742 v. 
or 220/440 v. 


Gener 


rpm eon. 
ui iesel Engine with pane 
1-96 kva. Fairbanks Morse 220/440 v. ph. 
. 3 DIESEL 
1 ph. 60 Westinghouse 


/440 v. ph. 60 
house connected to 4 cyl. 
line in head liquid cooled Engine 
complete with contro! panels 


CRANES 
1 ton Overhead 20/440 BAKER LOCOMOTIVE CRANE TRUCK 
v. 3 ph. 60 Model CYA 3000 Ibs. at 7’ radius with 8 te 12’ ad- 
1 ton Euclid Ovetbend 29'10%” span, 8’ lift, 220/440 justable telescoping boom complete with slow cen- 
ph 60 trol, holst control and boom centrel. 


FOR IMMEDIATE 
SALE AND SHIPMENT 


1—Murray 510 HP Cross Drum Water Tube 
Boiler, ASME; built for 225# pressure In 
1946; fired for two years. With American 
Perfect stokers, Thermix s 
combustion control, valves, piping, etc. 
etc. 
KVA Unaflow Engine Generator 
t; G.E. Generator, 600 kw, 3/60/2300 
"poss PF; 150 rpm, Filer and Stowell 
26x36 non engine, 
175# steam, 10% back 


CONSOLIDATED PRODUCTS CO. Inc. 


14-17 Park Row, New York City 
BArclay 7-0600 


COMPLETE DIESEL PLANT 


3--575 HP F.M. 5 cylinder, 400 RPM. 
383 KW F.M. 3/60/2300 alter- 
nators. Woodward governors, heat 
exchangers and complete plant 
auxiliaries. For sale in whole or 
part. Condition excellent. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Mo. 
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IN STOCK FOR IMMEDIATE SHIPMENT 


NEW and REBUILT MOTORS 


3 PHASE, 60 CYCLE, 220 or 440 VOLTS UNLESS OTHERWISE NOTED 


HP MFG. RPM HP MFG. RPM . RPM 
1000 GE 3 2 23 5 1500 


6 
HR-2200 v** 


IK-15, 2200¥ 
M 0 v* 


75 Ridge. 


15 GE K 3 3 TEFC 
126) KG 445 5 1: 3 GE TEFC 
* slip-ring ** synchronous 2 'e + New 
WRITE, WIRE, OR PHONE YOUR REQUIREMENTS 
THIS IS A PARTIAL LISTING e@ WE PAY CASH FOR YOUR SURPLUS 


a 
an SLIP RING MOTORS GEARHEAD MOTOR 
HP 
Sy Gen. Elec, 515 KF576 TEFC ue Make = Volts 
ee 400 Westinghouse 438 2200 
ae Gen. Elec. (Vert.) 1200 2200 V. 350 Westinghouse 330 3200 : 
a” 1 Triumph 580 220/440 
860 2200 V. General Electric 600 220/440 
4 Gen. Klee 430 KF576 TEFC General 450 220/440 
Wagner 1750 RP-3 = 320/440 HP Speed nd Type 
135 West, $00 Allis Chalmers 690 —«-220/440 Westinghouse 
115 West. 12000 M8 Torq General Electric 900 «330/480 300/130 Crocker Wheeler CMC 
> 125(3) West. NEW 1200 General Electric 1150 720/440 25 325/975 ae 7 
| i 100 Fair. Morse 360 25 500/1500 Westinghouse SK-110L 
75 Stanley 800 20 400/1600 Westinghouse 8K-123 
5 Elec. Mach. 900 20(3) 500/1500 Westinghouse SK-110L 
4 ‘ 75 Allis Chalmers 1750 5/9) 400/18 ting 
A 15 Louis Allis 1800 
60 Gen. Elec. 1900 
60 Triumph 1200 
50 Crocker Wheeler 900 
50(3) Weat. 900 
“s 50(3) West. 1200 
sat fe 50(2) Reliance NEW 1780 or 550 V. 
ees 50(3) Gen. Elec. NEW 1750 or 550 V. 
40 Gen. Elec. 570 646 
40(3) West. 720 
i 40 Crocker Wheeler 120 
40(4) Fair. Morse 1200 
| 40 1630 4 : 
40 Hi Torq 
1750 
oe 40 3600 
a 30 1800/1200 Frame 445 1200 
30 790 KR-444 TEFC a 
ae 30(2) 3600 KT-205 
25 560 504 
25/7.5 1150/575 A-68X 
25/6.2 1150/570 Linestart See 
25 1200 KF-405 2200 
25 1200 8-405 2200 
25(2) 1800 cs 120/240 
20 680 KT-5328 120/240 
20/7% 1165/425 K-504 115/280 
20(6) Allis Chaimers 1150 100 Allis Chal. 4800 120/240 © 
20, Gen. Elec. 1170 2200 V. 100 GE. 4800 120/240 
20(8) Blee 1768 15 Pgh. 4600 116/230 
15 Gen. Elec 900 IK 4 
TYPE 
KT 313 
ue 10 GE 900 KG 445 (2 i; GE 1600 
200 GE 300 1M-2300 v* 40 GE 900 KT 342 10 GE 900 KG, TEFC 
200 GE 600 KT-2200 y* 40 A-C 900 TEFC 10 GE 1200 XP-Brake | 
200 GE 1200 IM-220 y* 40 GE 1200 KT 10 1200 OGA (7)t 
130 SE 40 GE 1200 TEFC-XP lot 
50 G 600 West 13800 CS i% GE 720 K 32 | 
125 est 180 30 West 1200 CS 567 C GE 900 K, TEFC 
GE 3 ; 1800 165 7 GE S00 28 
100t GE | is00 8 405 GE 720 KT 302 
at 100 Ideal 1200 FRS** 25 GE 1200 BT 522 GE 750 K 324 
100 GE 1200 K63258, 25 West 1200 5 900 
TEFC?! 25 GE 1800 rT 503 5 900 OGX324(9) 
900 M* 2 iE 900 3 22° - 2 IX 2 
i 60 GE 1200 MT 546* 20 Delco 1200 TEFC 5 Cent 1800 TEFC-XP 
¢ 60 West 1800 445, BB 15 GE 720 KT 5 GE 1800 254 | 
50 West 900 CS 646 ¢ 15st GE 405 5 GE 600 TEFC-XP | 
50 A-< 100 ARZT, TEF( Gh KT 202 GE 1200 K 254 (3) | 
| 
a 230 HUDSON AVE., P.O. BOX 767 © ROCHESTER 3, NEW YORK 
275 


SEARCHRIGHT SECTION 


TRANSFORMERS—460 Cycle 


Qu. KVA MAKE TYPE Ph. VOLTAGES 
1 1500 GE Pyranol 3 4150x2200V 
1 500 Kuhl. oIsc 1 4600x2300V 
8 400 GE H 1 6900x2250V 
1 300 Pitts. opsc 1 
1 200 GE HT 3 2300x220 
1 200 Whee Auto 3/2 4150x2300 
1 200 Pitts. OIsc 1 4000x110/220 
200 GE Auto 3/2 4150x2400 
150 GE HT 3 4150-120/208Y new 
150 GE KS 1 2300x230 
100 Pitts. 1 2750x110/220 
100 Wagner RCKV 1 240x120/120 
100 Whase. SK 1 4400x220/440 Taps 
100 Newark D 3/2 440x220 
50 Whee. Interteen 1 2400x120/240 


PECIAL—WELDING MOTOR GENERATOR SET 
Whse. Welding Gen. Set, 1 Ph. 220V, 800 
57% PF with Slip Ring Motor & Exciter 


fells you 
what you buy 
GOOD EQUIPMENT: 


GUARANTEED GOOD BECAUSE REBUILT AND TESTED UNDER SUPERVISION OF 


am HEMPHILL ELECTRICAL ENGINEERS == 


MOTOR GENERATOR SETS 
3 Phase, 60 Cycle : 


Qu. KW MAKE SPEED DC AC 
1 1000 GE 4 600 2300/4150 Syn. 1 
1 100 GE 1200 250 2200 Syn 1 
2 200 Whse 900 2.0 220/440 Syn 1 
1 150 G 1200 125/ 1 
250 2300 Syn. } 
1 150 Whee. 600 125 4150 Syn. 1 
1 125 w 1200 125 2300 SC 1 
1 100 Al. Ch 100 125/ 1 
250 220/440 8.C. 1 
1 100 1200 125 ery 8c 1 
1 100 El. Mach. 1200 125 4150 Sy: 1 
o4 E 1200 aa 440 8 1 

2 40 El. Mach. 1750 125 440 SC 

SYNCHRONOUS 


00 HP El. Mach. 720 RPM 2300 V T EF 


C. outdoor 
200/100 HP Whse 


Service 


720/360 RPM. 4150 V. 


Member of The National Industrial Service Association, Inc. 


2500 

250 Whs 

200 Wh 

100 GE 

1u0 GE 
75 GE 
75 GE 
60 GE 
60 GE 
0 GE 
50 GE 


SLIP RING 
6600 257 
se 440 600 
se cw 440 600 
MT 440 900 
IM 400 
MT 200 Vert 
MT 1900 
MT 1750 
MT 900 
MT 1720 
MT 1200 
se cw 900 
MT 1700 


“FOR POWER’ 


HEMPHILL+.co. 


HE 
PHONE 
PHON 


STREET, NORTH BERGEN, N. J 
NEW YORK —LONGACKE 5.3227 
— NEW JERSEY —UNION 3-2600 


IN ORTHERN 


METAL 
Co. 


iaries available. 


Built 2/7/43. 


MACHINERY 


REDUCED PRICES 
BOILER 


Water Tube. Babcock & Wilcox, 1945. 2 Drum, Bent Tube, Economisers, 
Internal Desuperheater. Superheaters: W.P. 400 P.S.I. Hydrostatic Press. 718 
P.S.I. Heating Surfaces: 2441 sq. ft. Superheater 350 sq. ft. Economiser 1620 
sq. ft. 3 Todd “Hex Press” Fuel Oil Burners. Diamond Soot Blowers. Auxil- 


BOILER 


Mir. Vancouver Iron Works, Vancouver, B. C. Type: Yarrow, 3 Drum, Bent 
Tube, Water Tube, Oil fired, 4 Burners, 55,000 lbs. steam per hr. Max. 
Heating Surface 6256 sq. ft. Working Press. 225 P.S.I. Test Press. 387 P.S.I. 


NUMEROUS OTHER ITEMS ARE AVAILABLE 
MILNOR & BLEIGH STS. «+ 
Phone MAyfair 4-1400 


PHILA. 


SELLING FOR CUSTOMERS 
1—375 KVA—240/3 Westinghouse geared non 


condensing tur 


2—372 KVA—240 480/3/60 Cat. diesel sets. 


KW—220 A 


What do yo 


eed—what 
nationwide outlets to hel you when buying or 


selling equipment. 
H. 


W. Jackson Bivd., Chicago 4, II. 


bin 
C & 250 DC West. M.G. Set. 
ave you to sell—We have 


JOHNSON & ASSOCIATES 


3—Type E-32 practically new Coal Pulverizers, 
complete with 75 H.P. motors, 


equipment. 
1943. 


Used 


DALTON SUPPLY CO. 


2828 Cedar St., 


W PULVERIZERS 


blowers and all 


approx. 2 years. Purchased new / 


Phila. 34, Pa. GArfileld 6-1800 


ELECTRICAL 


lar suppliers. 
@ Cut te length. 


UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clybourn 


for every industrial and power application 
Special constructions. Odd lengths. 

Large stocks on hand of high voltage, lead cov- 
ered cables not ordinarily stocked by your regu- 


CABLE 


Reasonably priced. 


Chicago 14, Ill. 


35, PA. 


reansrormers | ARROW TRANSFORMER CO., 
1932 E. Westmoreland St., 
PHASE CHANGES GArfield 5-0433 


SPECIAL TRANSFORMERS SPECIFICATIONS 


Philadelphia 34, Pa. 


USED 
TRANSFORMERS 
REWOUND 


REBUILT 
RECONDITIONED 


BO 
GEN 
Heavy 
Industrial — 


UNUSED — RECONDITIONED 
DEAN G. STRICKLER & ASSOCIA IATES 
> 1346 Connecticut Avenue, 
Woshington 6, 0. C. 


ILERS 


10 te S000 H.P. 
Steom Turbine, Engine 


ERATORS 


Power Equipment 
Chemical Precess 


* DuPont 3386 
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| & 
50 Gk 
# 50 GE MT 220 00 
40 GE MT 220 1200 
40 GE MT 2200 1200 
: 
J 
= 
7 | | | 
rie 


SEARCHLIGHT SECTION 


MOTORS - M.6. SETS - CONTROLS 


NEW AND GUARANTEED REBUILT 


NEW DIRECT CURRENT SQUIRREL CAGE 
230 volt-drip proof. Volts Mfg. 
440 Lincoln 
440 
220/440 
440 
440 
SYNCHRONOUS 
RPM Volts 
128 
900 


SETS 


900 GE. 
7% 1800 Rel. (New) 


NEW MAGNETIC 
CRADLE TYPE SLIP RING CONTROLS 
DYNAMOMETER 3—ALLIS 250 HP, 440 volt (125 HP, 220 
225 HP, Whse, 250 v. DC, 300/2000 RPM, volt) Reversing, 7 accel. steps, main line 
complete with Toledo automatic printing air ckt. brkr., fully magnetic, open or 
type scale and all necessary control. enclosed. 


Buy from BOSWICK with confidence 


WAlbridge 1195 


SCOTCH POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 
TURBO-GENERATORS , 480 V., 180% Cond. REFRIGERATION UNITS 
B I L E R 150% Cond. $50 3—300 ton motor or turbine 
23 150% Cond. 1 50 KW, 23 17 driven 
300 H.P. International Brady 1502 Cond. 300 KW: 2300 1302 Cond BOILERS 
type, A.S.M.E., 150¢ pressure. $50 Vie 2803 one. 150 KW, D400 1503 
, +» 175% Cond. ENGINE GENERATORS 2— 500 HP. 
Immediate Delivery. : 2—1250 KW. 2: : oe 1—600 KW, 2300 V., Unif. 2— 500 HP. 


i—1000 Kw, -, 2502 Cond. Uni 2— 490 HP. 


M. J. HUNT'S SONS i—1000 Kw, 2602 N.C. 1—312 440 V., Unif. 4— 150 HP, 
1620 NN. Del A Write or wire for additional data and prints. 
eee A. LEE ELLIS CO., U. S. Machy. Bidg., 140 Federal St., Boston 10, Mass. 
Philadelphia 25, Pa 
. ad THE BUYERS MUST BE SATISFIED—ALWAYS 


FOR SALE 
MODERN 1000 KW Turbo-Grnerator 


in Excellent Condition | BOUGHT AND SOLD 


Non-Condensing, Steel case 807 back pres- 3 


volts, alternating current, complete with ac- * and invite your inquiries. 
endl H We rewind. repair and redesign all makes and 
Sugar Refining Industries. é S. One Year Guarantee. 

THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE" 
6101 Tacony St. Philadelphia 24, Pe. SINCE 1912 CINCINNATI 27, OHIO 
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: 
a 
| 
4 prt.) 
i \ 10 
E) 
1 
HP Type 
50 1150 Whse Si. 350 600 440 Whse. 100% 
40 400/1200 Rel (TE) Bal! = : 300 720 550 G.E. 80 
: 35 400/1200 Ideal Si. 250 200 440 G.E. 100 
for 30 250/1000 Whse. S.SI. 200 720 440 GE. 100 
if ae 30 500/1500 Rel Ball 150 600 440 G.E. 100' ‘ 
25 250/1000 G.E. SI. 100 1800 2300 Whse. 100 
25 40/1600 Whe. 10 220 Whse. 80% 
/ a ~ 
7 20 500/1500 G.E. Si. Kw Volts Volts Mtg. HP RPM Volts Mfg. 
i 15 250/1000 G.E. Si. 500 250 2300 GE 400 900 2300 G.E. (new) 
15 400 /1600 Whse. Si. 350 450 2300 Whse. 
15 40/1200 «G.E. SI. 300 600 4400 GE. 
Abe 5 575/1000 Rel Ball 200 250 2300 Ridgeway 200 450 2300 Burke Se 
ae 15 575/1725 LA. Ball ry 50 720 220 Whse 2 
15 650/1650 Ge 10 2308 Se. 
700/1350 Rel Ball 75 250 220/440 G.E. 
Vl 10 400/1600 Whee st 30 250 440 Ideal 4 : 
Pe 10 400/1600 Rel Boll 20 250 220/440 G.E. ; 
10 600/1200 Rel (TE) 3VvS 250 220/440 Rel 
10 850 Rel Ball 
200/1200 Whse. (TE) Ball 
7 400/1600 Rel St. 
a3 7 400/1600 Whse. Ball 
rey 7 600/1800 Rel (TE) Ball 
Ge 7 1150 G.E. Si. 
3 850/1700 Rel Ball — —____________ 
| 
P.O. $5 AKRON 9, OHIO 
Se 
i 
4 


SEARCHLIGHT SECTION 


SLIP 


SQUIRREL CAGE MOTO Make Type 
3-Ph., Rs G.E. MT-20 pony 
Vol A 
00 2200" ** 400 ALCh) ANY 514 
KT-412 2200 435 500 G.E I-16-M 2300 450 
300 CS-890 2300 1780 400 GE. 12 450 
200 Whae. C8-873C 2200 1160 300 GE. I-15- 2200 1 
200 ALCh. AR 440/220 580 300 = AL.Ch. NY 2200 514 
125 AR 1750 250 G.E. MT-414 2200 
125 Whase. C8-761C 440/220 200 1-16-M 
125 1 1/220 430 GE. 1-13-M 1750 
100 Whee 440/220 Whee. 2200 870 
100s Ik / 1800 1 F.M. 440/ 900 
100 ALCh AR 1160 GE IM 440/ 695 
100 ALCh AR 690 75 CW-7540 440/220 690 
100 FM. H241B 440/220 435 Mill bearing. ***3 bearing. 
ag Qu KW M RPM Volts Volts 
GE KT 440/220-1160 ba 
2400 3U ALCh. 720 525 4800/2400 
OT 1500 Whee 514 250 4600, 
SYNCHRONOUS MOTORS 1000 GE. 514.575 4000/2300 
500 3u Whee 1200 120/240 3300/440 
ww 500 720 250/275 4000/2300 
700 80 500 Cw. 720 250/275 330/440 
we = = iss 2300/440 
300 Whse. 80 440 514 2300/ 
100 900 Ridgway 1200 275 4000/2300 
150 GE. 100 50/2200 600 85 c.W. 1200 250 2300/440 
GE. 75 Star 1200 230 440/220 
125 Ei.Mchy. 100 4800/2400 900 
125 G.E. 80 900 urke 240 440/ 
100 80 440/220 1800 40/220 
100 Whee. 100 .2200 1200 whee. /240 440/220 
Ideal 80 220/440 900 20 Reliance 1800 40/220 
100 80 220/440 600 (3U—3-unit set.) 


TRANSFORMERS (Power) 


y- Qu KVA Make Type Phase Voltage 
Qu HP Type Volts RPM 7500 G.E. 3 33000/29700-13800/12600 
3000 G.E, MT 2200 356 Gregory (X) 4160-480 
1200 CW. 8R 2200 237 250 Packard OISC 1 132 
gee ANY 2200 3 130 GE. 3000/0500-550/2200 


4-8300 


MOTORS — M. G. SETS = ‘TRANSFORMERS 


Qu KVA Make Type Phase Voltage 

3 100 Whse. 1 
3 G.E. H 

3 ALCh. O 1 2000-220. 

2 Wagner HE 1 18200/11880-575/287 
3 OISC 1 2400/4160-Y-120/2 


(X) New, selfcontained, indoor type, air cooled. 


DIRECT CURRENT MOTORS 
HP Make Type RPM 
3000 Whee. Encl. (Rev. 600 
2400 Whse. Encl.(Rev. 600 
1500 Whee. Enci.(Rev. 600 
1200 Whse. Encl. (Rev. 600 
800 Whse. Enci.(Rev, 600 
se. 
200/250 EL.Dy. 400/1200 
ose 200 G.E. PC 500/1200 
200 Whse. Mili 300/ 
300 Whae. 240/300 
180 G.E. MPC 
bd 150 cw H 890 
eee 25 Whee. 8K-190 600 
100/125 = Ret. 1995-F 300/1200 
Rel. T 400/1200 
90/160 MPC 6256/1125 
ad 50/75 Rei. 1995-F 300/1200 
35 GE. -14 500/1500 
35 G.E. CD-125 400/1200 
35 GE. CD-147 300/1200 
35 Rel. 35P 2560/1000 
32 Whae. SK-150 400/1200 
30/75 Whse. SK-151L 400/1200 
30 AL.Ch. /1200 
30 G.E. CDM-105 875/1750 
274% ELDy. 450/1350 
25 GE RF-13 400/1600 
25 G. D-123 400/1200 
25 Wh SK-140 400/1200 
25 Whi SK-111L 250/1000 
20 ALCh, E-13 00/1200 
20 =” G CD-123 300/1200 


All above 230-VDC except where marked *** 


*** Pedestal beari 


mill design 525/600-V DC, 


(Rev.) Designed for mill reversing service 


* T.E.F.C 


MOTOR GENERATOR SPECIAL — LIKE NEW 


2—500 KW WESTINGHOUSE D.C. GENERATORS, 250 volt, D.C. 2000 


No. 8130443-44, Direct Connected to 720 HP Westinghouse Synchronous Motors, 3 phase, 
60 cycle, 13,200 volt 900 rpm Serials 8130447-48. UNITS CAN BE SEEN RUNNING ON PRESENT 
FOUNDATION IN PHILADELPHIA TILL RELEASE AUGUST Sth, 1951. 


AS IS—WHERE IS SUBJECT TO INSPECTION AND PRIOR SALE. 
Philadelphia's Largest Machinery Dealers and Exporters 


TELEPHONE 
GArfield 6-1150 

Cable 


OFFERED FOR SALE NOW 


“Everything from a Pulley to a Powerhouse" 


THE O'BRIEN MACHINERY CO. 


1547 N. Delaware Avenue, Philadelphia 25, Pennsylvania 


amps. 900 rpm _ Serial 


REDUCING-DESUPERHEATING VALVES, 


Quantity Size 
s° 3 


850 
*One sash In original shipping crates. All others listed were used not ever 500 hours each. 
FS1129 POWER, 520 N. Michigan Ave., Chicago 11, Ill. 


(Schutte & Koerting) 
Quantity Size 
3° ax 


Temp. 


MOTOR-OPERATED 


Capacl 
psig 


35,000 500 
50,000 500 470 


250—Rebullt Motors |—200 H. 
72—Exhaust Blowers, Fans, Unit Heaters 


HUNDREDS OF OTHER ITEMS—ALL SIZES— 
ALL MAKES 


SUPERIOR 


EQUIPMENT CO. 
136 GRAND ST., N.Y.C. 13. CA 6-6983 


'—Venturl Meter, 
Copes 


2-2" Regutatere 2002, cor 


valves a 


ells 
oe Netlan Reducing Valve, 
Consolidated Safety Valves 1502, 2), 
re se 
dated 
ase 


4002 


FOR SALE 


Safety Valves, 2007, 18, 


complete with brass 


5002 2—4000 HP Sync. 


FOR SALE 


2—Late 2000 KW GE Turbo Generators 


1—Rotary Compressor 60000 CF/H 42 


Motors—257 RPM 


600-500-300-100-15-10 HP BOILERS 

150,000 & 100,000 Gal. Tanks & Towers 
4% Ton 69'2° Span 0.E.T. Cranes—Cab—AC 
30,000 Gal. (3) Oil Storage Tanks—Steel 
| te 100 HP NEW Motors; also 600 HP 

625 KVA Turbo 2002 Condensing-Surface 
100-200-250-300-675-£50 KVA Eng—Gens. 


H. & P., 6719 Etzel, St. Louis 14, Mo. 


l—Flanged ‘niet similar to 21411 

2—4" Crosby Safety Valves 125% HRTO4—Mass. 
Standard Release 9250= 

i—10 H.P Rand Compressor 2002 pres- 
sure with mo’ 

2—3 H.P Motors 550 

3—Ratio motors & 


Air Tanks, all sizes up te 42° x 10 
BOILER EQUIPMENT TRUST 
AMHERST, MASSACHUSETTS 


1—JR Compressor 20,000 CF/H @ 1002 
1—Decaerating F.W. Heater 10,000¢/hr. 


UTILITY EQUIPMENT & 
CONSTRUCTION CO. 
316 So. LaSalle Street, Chicago, ill. 


DELIVERY 
100 HP—1 16 


Jrum Boilers used two 
years—Economic Boilers 150 to 250 HP—50 HP 
as Boilers 

750 KVA Corliss Engine—4i—581 KW D.C. New 
Gas Sets 

1500 KW Rotary Converters—Mercury 
Are Rectiflers 

800-1500 Air Compressors 

10,000-—80,000-—1.650,000 Gal. Tanks—Steel—Oii 
Tank Cars-——Steel Stacks—Pipe 


H. A. Woodworth Eng. Co., Gi! Olive St., St. Louis 
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ay... 
« 
1 q 
4 
| 
1—2000 GPM 350’ Pump with 240 HP Turb. 
= \—750 GPM 231’ Pump with 75 HP 3 ph. moter hae 
2—675 GPM 428’ Pumps with (25 HP Turb. 
s 1—200 GPM 556’ Pump with 50 HP 3 ph. motor : 
{ 1—200 GPM 556° Pump with 50 HP Turb. | 
i—1100 GPM 220’ Al.-Ch. Cent. Pump 
4—2000-5000 GPM 32’-65', 10” & 12° Pumps 
4 i—1000 GPM 280’ all-bronze Cent. Pump 
4—Kinney unused 6 Rotary Pumps & 
a 3—750 & 1000 GPM Knowles Steam Pumps 
x 10° & i—7" x 10° My Pumps 
i—3” x 8° Galland Hydraulie Triplex Pump 
1—6” x 10° Gardner duplex Pump 300 GPM seeks 
x 14 Duplex Air Compressor 850 CFM 
1-R Air Compressor 355 CFM 
i—4-stage Norwalk Compressor 28 CF m 5000 PSI ae 
i—Sturt. 60 H.P. Tur.-Blower 7000 CFM 20 oz. * 
E i—Spencer 30 H.P. Tur. Blower 4000 CFM 16 oz. | 
H.P. DC 230 v. 1150 RPM comp. C-W Motor 
H.-P. DC 230 ¥. 1750 RPM ball.-bear Motor 
Capacity P| oF 
Temp. 
30.000 
Valves, New 4 e t t 


SEARCHLIGHT SECTION 


TURBO GENERATORS 


UNIFLOW UNITS 


DIESEL GENERATORS 


25,000 G.E. condensing, 200 530° 
13,200 volts. 

15,625 G.E. 
F 13,200 vo 

Allis ‘ 

13,200 

6,250 KVA Allis eo 200 
FTT, 2300/4000 volts. 

5,000 G.E. non-condensing extraction, 600 Ibs., 
750° FTT, 125/150 Ibs. extraction, 0- 50 
Ibs. exhaust, 13,800/4000 volts. 


30 extraction, 480 volts. 


G.E. condensing. 150- 250 Ibs., 500° 
FTT, 2300/600 v 


KVA E. extraction, 200 Ibs., 
550° , 20 Ibs. extraction, 480 volts 


650° 


250 500° 


12,500 225 550 
FTT, 


500 


extrac- 
Ibs. and 


KVA “condensin, 150-250 Ibs., 
FTT, 2300 


KVA G.E. 200-400 Ibs., 650° 
FTT, 2300/4150 volts. 


KVA G.E. condensing extraction, 175-400 
Ibs., 700° FTT, 0-10 Ibs. extraction, 2300 
ts. 


KVA Wes 
250 = 
480 volts. 


KVA Ridgway non-condensing, 150 Ibs., 
450° FTT, 0-15 ibs. exhaust, 240/480 


extraction, 150- 
5 Ibs. extraction, 


. condensi 


volts. 


KVA non-condensing, 150-200 
Ibs. 600 , 5-25 Ibs. exhaust, 480 
volts. 


Ridgw: non-condensing, 
Ibs. exhaust, 


150 Ibs., 
240 480 


volts. 


750 KVA Ames-Allis Chalmers vertical, 150 
Ibs. steam, 5 Ibs. exhaust, 2400/4160 
volts. 

625 KVA 
exhaust, 240 volts. 

375 KVA (2) Elliott, 130 Ibs. steam, 2 Ibs. 
exhaust, 2300 volts 
KVA Skinner-G.E., 
exhaust, 480 volts. 
KVA (2) Skinner-G.E., 150 Ibs. steam, 5 
ibs. exhaust, 2300 volts. 


150 Ibs. steam, 5 Ibs. 


150 Ibs. steam, 3 Ibs. 


CORLISS UNITS 


KVA Chuse, 150 Ibs. steam, 10 Ibs. ex- 
haust, 480 volts. 

KVA Allis Chalmers, 150 Ibs. steam, 3 
Ibs. exhaust, 2300 volts. 


1,675 KVA go Morse, 2400/600/480 
volts, 300 


1,388 Seymour, 2300 volts, 300 
900 ef Fairbanks-Morse, 2400 volts, 257 


782 KVA Worthington, 480 volts, 327 RPM 
546 KVA Worthington, 480 volts, = RPM. 
312 KVA Superior, 480 volts, 360 RPM. 


SPECIAL 


1675 KVA Fairbanks-Morse 
phase 60 cycle 2400/600, 

RPM direct connected to 1750 HP F 
diesel en: cycle, 10 cylinder, Model 
33E16, 3 M. 

Complete with direct connected exciter, 
switchgear, and all auxiliaries as in op- 
eration. New 1942, excellent condition. 
Engine can be adapted for dual fuel 


operation. 


BOILERS 


HP Springfield, 120,000 Ibs. per Hr., 300 
Ibs. steam, 600° FTT, stoker fired. 


HP C.E., Ibs. steam, 525° FTT, pul- 
verized fu 


RECTIFIER 


1,000 KW G.E. Mercury Arc Rectifier, 600 volts 
DC, 60 cycle, 13,200 volts AC. 


HIGH FREQUENCY 
HP (2) 4 60,000 ibs. per Hr., 450 Ibs. GENERATORS 


steam, 600° FTT, stoker fired. 

¢ 2, KVA (3) N .E. AC generators, T 
HP Keeler, 250 Ibs. steam, pulverized fuel = ATB, ‘240 cheles, 4150 vole, 
or oil fired. 4800 RPM 


HP (2) Wickes, aa Ibs. steam, 600 
FREQUENCY CHANGER 


FTT, oil and gas fire 
HP (2) Keeler, 1.000 Ibs. per Hr., 3,750 KVA G.E. generator, 3 phase, 60 cycle, 
2300/4000 volts, connected to 


Ibs. steam, 500° FTT, stoker fired. 
150 HP (3) Bros HRT, 125 Ibs. steam, stoker 4200 HP G.E. synchronous motor, 3 phase, 
fired. 25 cycle, 440/22,000 volts, 300 RPM. 


250 


INTERNATIONAL POWER MACHINERY COMPANY 


1609 UNION COMMERCE BLDG. 


Telephone: MAin 1-9514 CLEVELAND 14, OHIO 


FOR SALE 
TURBO 
GENERATORS 


GE 200 KW 120V 
ALSO AVAILABLE: 
132 KW, 200 KW, 
500 KW, 3/60/450 AC 


* 
1500 HP DC MOTORS 
WESTINGHOUSE 


1200 KW DC GENERATORS 
—ALLIS CHALMERS 


DIESEL DIVISION 
NATIONAL METAL & STEEL CORP. 
Dept. P, Terminal Island 
(Les Angeles Harbor), Calif. 
Phone Los Angeles: Nevada 6-2517 


DIESEL POWER PLANTS 


50 KW TO 1250 KW 
Remanufactured—Guaranteed! Immediate Delivery! 


GM_ 8-268A 
GM 3-268A 


Propulsion Engine with reduction gear 

100 KW AC or DC with Switchboard 

GM _ 8-268A 200 KW AC with Switchboard 

GM 12-567A 900 H. P. Marine Propulsion Complete with accessories 
GM 16-278A 1600 H. P. Marine Propulsion 

Superior GDB-8 150 H. P. 100 KW D.C. 3 wire with or without Generator 


Also Diesel Parts 


HERCULES ELECTRIC MACHINERY and EQUIPMENT C0. 


1442 E. Washington Bivd. Los Angeles 21, Calif 
Phone: Richmond 5269 
Cable — “"HEMCOY™ 


COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 


“Export Orders Carefully Executed” 
BOILER UNITS TURBO UNITS 
OO) = cap., 3505 Steam Gen. 85% efficiency. 2—10,000 KW Turbo-Generator—Cond. 
i— 7,500 KW Turbo- 600 = 


2—32, cap Generator, S i— 5 
2—1000 HP Stirling type Boilers 2502—su 2— 5, 
2—850 B&W Stir Boilers 2— 3, Turbo- Gen. and Cond., ‘one aut. extrac. 
2—516 ; 2—315 Hei 1652 several 200 HP 2— 2, W Turbo-Generators and Condensers 
Ht ‘Baw Sectional Headers 160= 2, denser 
2—300 HP Heine Cross-Drum 2002 


i—Complete 800 HP Boiler Plant, 240= incl. bidg. 
er 


2—400 HP oilers 00—750—! 
Also smaller Boilers & & Fire Tube Boilers Frequen hangers — &Diesel-Generators 
TRANSFORMERS! 
s your INQUIRIES for ALL POWER MACHINERY. 
CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 
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SEARCHLIGHT SECTION 


MOTORS - GENERATORS - TRANSFORMERS 


7x7 AIR COMPRESSOR 


Ingersoll Rand 7x7 Class ERI—1002—with 
or without drive. 
1—400 KW Westinghouse 500 V. DC 750 


RPM 800 Amps. Motor—580 HP. Syn- 
chronous 3 Ph. 25 cycle 440 V. 750 RPM. 


ANODIZING M.G. SET 
33 KW Gen. Elect. Type BR. Form C 60 V. 
DC. Direct connected to 50 HP. 3/60/440/ 
1800 Gen. Elect. Motor. 


600 HP GEAR REDUCER 


1—600 HP Farrel-Birmingham Herringbone 
Gear Unit. Type SL. Size 30/16 Speed 
730 RPM to 115 RPM. 


400 HP GEAR REDUCER 


1—400 HP Nuttall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 RPM with High Speed 
Shaft Extension for Brake. 


400 HP SYNCH. MOTOR 


1—400 HP Westinghouse Synchronous Motor 
3/60/2300/900 RPM. Unity P.F. with di- 
rect connected exciter—Loate Type. 


MOTORS 


$0-50-25 Cycle in Stock—All Sizes. Slipring— 
Squirrel Cage—Synchronous. All types of 
Control Equipment. 


100 HP eee Slipring 3 Bearing 3/60/ 
220/440/4. 


100 HP Gen. a Type | form K 3/60/ 
2300/600 


Type KT 356 3/60/2200/ 

125 HP co, pitas Type | form K 3/60/ 

128,48 Gen Electric Type KT 3/60/2300/1200 

Electric Type KT 3/60/440/500 


P Gen. Type | form K 3/60/ 


2300/720 RPM. 

150 HP Gen. Electr Type | form K 3/60/ 
2300/900 RPM. 

200 HP Gen. Electric _— Type | form M 
3/60/440/600 RPM. 


4 Gen, Electric KT 3/60/440/600 


a - 4 Gen. Electric Type KT 3/60/440/720 


MOTORS 


250 HP Gen. Electric Seetocuees Type ATI 
3/ cycle/2200/500 RPM 

350 HP Voteiems Slipring Type CW, 3/25 
cycle/2200/ RPM. 

400 HP Westingh Synch 


900 RPM. 


3/60/2300/ 


DC CIRCUIT BREAKERS 


1—1000 AMP. Condit. 2 Pole 
1—1600 AMP. Condit. 2 Pole 
1—1600 AMP. Westinghouse 2 Pole 
1—3000 AMP. Westinghouse 2 Pole 


125 VOLT DC MOTORS 


1—100 HP Crocker Wheeler 125 Volt DC 
850 RPM Ball Bearing 


1—150 HP Crocker Wheeler 125 Volt DC 
850 RPM Ball Bearing. 


Will make 1200 RPM 125 Volt Generators. 


350 KW GENERATORS 


2—350 KW General Electric Generators 
Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 


REBUILT TRANSFORMERS 
3—100 KVA GE. 1 ph., 60 cy., 2400/4160 
pri., 120/240 sec. 
3—1667 KVA ee 1 ph., 25 cy., 23,000 
pri., 575 sec 


ERIE ELECTRIC CO., INC, st... 


BUFFALO, N. Y. 


1 HP = = with C-H brake 


m 
3 HP 20 rpm T.E.FC. 


3 HP 420 rpm 


GEARMOTOR HEADQUARTERS 
We stock REBUILT gearmotors up to 60 HP 

We stock NEW gearmotors and can ship from stock up to six weeks on most popular sizes. 

3 phase 60 cycle 220/440 volt NEW GEARMOTORS in stock 


5 HP 280 rpm 


10 190 rpm 
15 HP 350 rpm 


Quantities in most ratings 
Also some 550 volt ratings 


Electric Motors, Generators, Transformers, Grids, Gearmotors, 
Speed Reducers, Comp tors, Drum Switch 


SAN DMAN 


ELECTRIC CO., 


INC. 
BOSTON 10, MASS. 
Tel. HUbbard 2-6750 


New England's Leading Electric Motor Dealer 


John H. Benson Roy L. Wilimzig 


MOTORS!! 


5—250 HP, 1170 RPM, Allis-Chalmers 
Proof, Frame 630-—DSWw. 3/60/ 
2300. Will Reconnect 220 or 440 


1—150 ». 277 RPM, GE, Synchronous Mo- 
tor, 3/60/2300, complete with Exciter, 
and Magnetic Clutch 


1—125 HP, 1800 RPM, F-M, Slipring, Frame 
R161D 3/60/2300, Control available 


1—1000 EVA—AC G Westingh 
3/60/2300 V. 720 RPM 

1—1000 KVA Synch Cond 3/60/ 
2300/4000 600 RPM 


1000 other motors in stock! 
Phone, Write or Wire! 


BENSON-WILIMZIG, INC. 
formerly C & S Machinery Co. 
1708 N. 8th St. St. Louis, Mo. 
GA-4290 


SUB-PRIOR SALE 


SEABOARD TRUST BUILDING 
Tel. N. Y. RE. 


2-9362 — N. J. HOB. 3-4426 


FOR IMMEDIATE DELIVERY 


1250 K.W. G. E. TURBOGENERATOR 

2300 V. 3 Ph. 60 Cy. WITH EXCITER & SPARES 
200 PSIG—100° SUPERHEAT—3” BACK PRESSURE 
COMPLETE WITH CONDENSER, CIRCULATING, 
CONDENSATE PUMPS & AIR EJECTOR. 


SPECIALTIES SERVICE & ENGINEERING CO., INC. 


HOBOKEN, NEW JERSEY 


FOR SALE 


M-G SET 
HERTNER ELEC. GENERATOR. 62.5 KW, 
1150 RPM, 50 Volt, D.C. 1000 Amps. 


HERTNER 100 HP Motor 1150 RPM. 220 
Volt 3 Phase 60 Cycle. 


TEN-STATION SWITCHBOARD. Complete 
with Starter & Disconnect Switch. 
PUNCH PRESS SALES CO. 


1521 St. Jean, Detroit 14, Mich. 
Phone: VA. 2-1930 
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SEARCHLIGHT SECTION 


PARTIAL LISTINGS OF EQUIPMENT AVAILABLE FOR YOU 


MOTOR GENERATOR SETS 
3 Ph. 60 cycle 


oc AC 

Output Input Speed Make 
1800 Ideal 
1800 Cont 
1800 GE-Delco 
1800 Watts 
1200 Whse 
1800 Whse. - Howell 
1200 Whee. -G.E. 
1800 Whse 
1800 Whse 
900 


G.E. -Whse 
Whse 


SLIP RING MOTORS 
3 Phase, 60 Cycles 


MFR RPM VOLTS MFR. 
Electro 1800 Watson 
1800 Whee. 
1200 Fidelity 
1200 G.E 
600 22 Kline 
1200 22 Whse. 
1300 Wesche 
600 Kimble 
1800 
1200 
1200 


SQUIRREL CAGE MOTORS 
Open—3 Phase—60 Cycle 


Whse 


SPECIAL 
3—G.E. Rectifiers, 500 amp., 6 volt, DC output 
440 Volt, 3 Phase, 60 Cycle input, New Copper 
Oxide Stacks 


927 HARRIET ST. CINCINNATI | 
PHONE MAIN 3024 


TRANSFORMERS 

All 1 phase, 60 cycle, air cooled 

KVA_ = High Voltage Low Voltage 

2500 14625 /12440 3100/2640 
14100/7510 3100/1493 
14000/11990 2940/2785 
14000/7510 2945/2795 
14000/7510 2945/2811 
2750/1375 220/110 
2750/1375 220/110 


INDUCTION REGULATORS 
38—60 KVA induction regulators, | phase, 60 
cycle, 10% regulation, primary voltage 3000, 
secondary amperage 200. Westinghouse type C. 


CURRENT LIMITING REACTORS 
3—115 KVA, 300 amps, 60 cycles, 13200 V 
18—9!.5 KVA, 300 amps, 60 cycles, 13200 V 


OIL CIRCUIT BREAKERS 
18—15000 V, 600 amps 8—3000 V, 1200 amps 
28— 7500 V, 300 amps 34—3000 V, 300 amps 
2— 7500 V, 1200 amps 2—2500 V, 200 amps 
i— 7500 V, 600 amps 


ALSO: Potential transformers, time element 
overload and current relays, reverse power 
relays, auxiliary relays, KWH meters, volt- 
meters, and 


HUGO NEU CORPORATION 
31 Nassau St. New York 5, N. Y. 


BOILERS—COMPRESSORS 


1—65,000 Ibs. per hr. 450 Ibs. pressure sectional steel header, 4” straight tube type boiler. 

3—600; 2—565; 2—400 HP B&W vertical forged steel sectional header, 200 Ibs. pressure water ~ 
tube boilers. 

2—200 HP Package Boilers. 

1—850; 1—1500 cubic ft. motor driven air compressors, 110 Ibs. 


A full stock of power and distribution transformers, switch gear, including potential and current — 
transformers, circuit breakers etc. at reasonable prices. 


We buy entire central station and power stations. 
We do our own rigging and dismantling. 


HOWE BROTHERS 


342 MADISON AVENUE Murray Hill 2-8562 NEW YORK 17, N. Y. 


TRANSFORMERS 


FOR SALE 
2— 150 KVA. 60 CY. 1 PH. 2400.240/ SCOTT TAPS. 
6— 100 KVA. 60 CY. 1 PH. 2400-240/120. 
6— 75 KVA. 60 CY. 1 PH. 2400-240/120 
50 KVA. 60 CY. 1 PH. 2400-240/120. 
7—37% KVA. 60 CY. 1 PH. 2400-240/120. 
8— 15 KVA. 60 CY. 1 PH. 2400-480/246 
ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS. 
ATLANTIC TRANSFORMER CO. 


5143 N. 2nd St. \ Philadelphia 20, Pa. 


BOILERS—TURBINES—ENGINES—DIESELS 
Boilers 50-200 HP; Turbo Gen. 100-6000 KW 
St. Eng. Gen. 75-1000 HP — Write for our 
Free New List of High Grade Used Equipment 


BENJAMIN W. BISSELL, Reg. Engineer 
521 K of P Building, Indianapolis 4, Ind. 
Phone: Lincoln 4007 


VERT. HYDRO ELEC. UNITS 


5 units from 120-400KW exc. on top. Leffel wheels 
governors 2400 volts. 

3 horiz. Pelton units 5000KVA for 425’ head. 

1 horiz. 240 KW for 250’ head. 

1 144 KW _ vert. 480 volts for 10-12" head. 

2—15" Leffel scroll wheels 150-250’ head. 

1 400 KW horizontal alternator 2300 volts 180 RPM. 

Many others. All subject to prior sale. 


WM. C. MOULTON ASSOC., MONSON, MASS. 


FOR SALE 


Power plant equipment. Steam, Diesel, 


ilers, 
erators, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 
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kw HP RPM VOLTS 
% 1800 220 
1 ly 3600 220 
1800 550 
1.15 1800 440 
be 5 % 1200 440 
el % % 1800 440 
10 % 1200 220/440 if 
1 3600 550 
Baw: 20 1 1200 410 Delec | 900 220 GE 
22 125 li 900 1 600 220 c-W 1200 440 AL -Ch. 
47% 125 2200 1200 A.-€ 1% 3600 220/440 Delco T% 900 440 GE 
50 125 440 i800 C-W 1%* 3600 220/440 Century 10 1800 220 
1%* 1800 220/440 GE 10 1200 220 Howell 
50 A-C-Whse, 1% 1200 220 Whse 1200 220 Howell 
ise 1% 1200 220/440 Delco 15 900 440 
poe 100 250 440 1200 GE 1%* 1200 220/440 GE 15 720 550 G.E. 
300 250 440 900 +G.E.-E-M 1% 900 440 Delco 20 1800 440 GE 
tees 400 250 220440 1200 2 3600 220/449 Delco 20 1200 440 GE 
750 550 13200 900 2° 1800 220/440 Wagner 20 900 440 Al.-Ch. 
2 1800 220 GE | 720 440 GE. 
2° 2 2 25 2 99 
ROTARY CONVERTERS 340 230 = = 
{ oc Ac 3600 440 Delco 25 220 Whee. 
kw Volts Volts RPM Make 1800 440 30 1800 2300 Whee. 
1700 250 514 GE * New ae 
150 250 1200 Whse. 30 600 220 F-M 
i * Will wind for any voltage. * New j 
4 
3,OHIO 
: 
FOR SALE 
2 Whse 4 
3 Whse 
6 G.E. 
if 
| y y Whse 
“ 
j 
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ip 
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we? Ring MOTORS 3-Ph., 60 


500 

450 440/220 Whae. Sie 
400 1200 
350 2200/440 G.E. 450 
300 440 Whse. 3600 
250 440/220 Whae. 600 
250 2200/550 GE. 450 
250 550/440 GE. 1200 
440 G.E. 450 
200 440 GE 450 
4000/2300 1300 
150 440/2 Whee. 600 
440/220 Whse. (2) 1800 
145 4000/2300 GE. 1800 
125 550/440 G.E. 1200 
100 440/220 GE. 600 
100 (2) 440/220 Whase. 900 
SYNCHRONOUS ene 3-Ph., 60 Cy. 
HP Volts Type RPM 
400 440/2: ATI 600 
2200/400 Ts 720 
300 440/220 G.E. ATI 600 
250 440/220 Whee. HR 277 
250 440/ GE. ATI 600 
250 4000/2300 El. Mchy. Syn. 600 
240 00/4 ATI 720 
200 4150/2300 Whae. G 1800 

120 440/220 GE. ATI 9 
110 440/220 GE. Ts 257 
100 440/220 Whase. G 1800 
75 2200/440 Whae. GE 600 


PLATING UNIT 
1—5,000 amp., 4/6 volt (or 2,500 amps., 8/12 volts) 
A.P. Munning, double commutator, dir. conn. to 50 
hp, G.E. sq. cage motor. 


CIRCUIT BREAKERS 


50 kva, 1200 rpm, 440/220 ¥ < 


A. C. GENERATORS 


, 660 rpm, 2300/440/220 V., G.E. 
720 rpm, 2300/440 v., G.E. 


p.. 
2—1600 amp., ITE, 3 pole, 600 v. wat a 
2—1200 ampere, Whse., alr 
1—400 amp., 37000 36 
outdoor type, high capacity. 
SQUIRREL CAGE MOTORS 
Volts Make Type Speed 
650 440 G.E. 3600 
500 2200/4000 Elliot sc 1800 
350 2200 G.E. KT 1200 
00 221 G.E. 3600 
250 440 G.E. IK 720 
200 440 G.E. Ik S14 
200 440/220 Whae. cs 1200 
440/220 G.E. KT 1300 
200 2200/440 G.E. KF 120 
2200/550 Cr, Wh. Sc 900 
200 2200/440 G.E. KT 1200 
200 440/ G.E. IK 450 
150 440/220 Whse. cs 900 
150 440/ G.E. 1K 450 
100 2200/550 Whee. cs 900 
150 440/220 G.E. KT T20 
15 440/220 Howell B. Brg. 1800 
150 vert. 440/220 G.E. KTP 1200 
440/22 G.E. 1K 514 
0 2: 40 G.E. KT 600 
100 2200/440 G.E. K 1200 
75 (5) 550 G.E. KF 1800 


D. C. MOTORS 
HP jake T 
350 230 (2) . cD 1150 
250 230 (2 new) Cr. Wh. cMC 
150 230 (2) . 8K 
150 230 Cr. Wh. TEFC 
100 230 Cr. Wh. cMC 625 
100 20 G.E. cD 1750 
75 230 G.E. cD 1150 
15 230 Whae. SK 


MOTOR GENERATOR SETS 
1—100 kw, 1200, rpm, 240/120 V., AL Chal, conn. 


to aq. 

1—100 kw, “i200 Tpm, connected to 
150 Bp, 220/440 ¥., synchronous 

1—75/90 kw, 250 V., 1200 rpm, G.E. conn. to 135 hp, 


cage 
1—75 kw, 125 ¥., 1200 rpm, G.E. conn. to 120 hp. 

2200/440 ¥., syn. motor. 
rom, 250 V.. G.E., conn. to 100 hp, 


1200 440 ynchronous 
kw, 750/125 rpm, 3-wire, G.E., conn. 
to 75 hp, 440/220 V., cage 


60 CY. 
3—333 kva, G.E., 13,200—2300 
2—333 kva, G.E., 
3—300 kva, Whase., 13200—440 V 
2300— 

Whee., 13, 200-2300 V. (Inerteen) 
. Moloney, 
va, Whse., 2400—240/480 V 
» Moloney. 4150—240 V 
» AL Chal. 2400. 12 

SK 133 


HOBOKEN, N. J. 


TURBO- 
GENERATORS 


250 KW, 300 KW A.C. and 
D.C. 


2000 KW 3 phase, 50 cycles, 
6300 volts 


Immediate delivery 
Packed in original crates 
Complete Specifications and 
Details Upon Request 


INTERNATIONAL FERMONT 
MACHINERY CO., INC. 


115 BROADWAY 
NEW YORK 6, N. Y. 


FOR SALE 


2—Richardson Scales, type E-39, 100% per 


1—44 HP Terry type Z-1 Steam Turbine, 
gear and base 3000/600 RPM, 250+ 


pressure. 


1—40 HP GE Motor, 1750 RPM, high start- 


ing torque, do 


shaft extension with 


-220 volt starter and free wheeling cou- 


G. M. DeROSE 
2457 Woodward Ave., 
408 Donovan Bidg., Detroit 1, Mich. 


ling. 


EXCELLENT POWER UNITS 
2—125 KVA Westingh AC g , 440 
Volts, 277 “RPM. "Powered by 2 Bruce Mac 
Beth gas/gasoline engines. 
225 RPM, Synchronous motor. Real 
ns. 


A A A IRON CO. 
Canton & Hawkins Sts., Dallas 1, Texas 


FOR SALE 


One unused Worthington-Moore type SBT, 
multi-stage condensing automatic extraction 
Steam turbine rated 900 horsepower at 4300 
rpm for 135 psig steam and 28” hg. vacuum. 


Inquire, FS-1385, POWER 
330 W. 42 St., New York 18, N. Y. 


STEEL STORAGE TANKS 


39—HORIZONTAL 10000, 15000 20000 & 


Gal. Cap. 


42—VERTICAL 3000, 5000, 10000, 35000, 55000 


& 80000 BBL. CAP. 
LESTAN CORP. 


ROSEMONT, PENNA. 


260 H. P. DIESEL ENGINE 
Liquidation Sale—Twin 6 cylinder General 


12-587. With 


teries and silencers. A Stand-by Unit used 


4500 Hours. 


MARTIN J. HANSON TRUSTEE 


1500 N. Kostner Ave. 


Chicago 51, lil. 


One Swartwout Decerating 
FEED WATER HEATER 


Capacity 85,0002 /hr, mounted on steel storage tank 
5’ in diameter, 6’ long; has never been used; im- 
mediate shipment 
MONADNOCK PAPER MILLS, INC. 
Bennington, N. H. 


FOR SALE 


2—350 HP Union tron Works Water Tube 
Boilers, Battery Set, Complete with Steel 
Building. 
KAUL CLAY MFG. CO. 
TORONTO, OHIO 


CAPACITOR PLUGS 
248 Used Units 


GE PYRANOL CAPACITOR ¢16F14 
7.5 KVA 230 Volt. 60 Amp, 3 phase 


TRUMBULL FLEX-A-PLUG FL322 
60 Amp, 250 Volt. 3 pole 


Plant Engineer 
PACKAGE MACHINERY COMPANY 
East Longmeadow, Mass. 


RECORDING METERS 
ESTERLINE-ANGUS PORTABLE MODEL AW 
Voltmeter ac-de 0-150 /300/600/750 volts 


Ammeter ac 25-400 cycles 0-5/10 amps 


Wattmeter ac-de 1-2-3 phase, 0-640 volts, 5 amps 
Universal current transformers 9 ranges 


NELSON 8. BERMAN 
Arlington, Virginia 


3522 S. Utah 


FOR SALE 
ALLIS CHALMERS CORLIS STEAM ENGINE— 
14 x 36—125 Horse Power 
BARGAIN! 
INDIAN SPLINT, INC. 
56 RUTTER ST., ROCHESTER, N. Y. 


FOR SALE—25 CYCLE MOTORS 


57 Pc. G.E. West; Century; etc. from 1/5 to 
35 HP 1 & 3 PH.—110-220 V. Send for de- 
tailed fist. Will sell at low price. 


THE BARDEN & ROBESON CORP. 


Penn Yan, N. Y. 


: FOR SALE 
Babcock & Wilcox Hot water reclaimer. W.P. 
Shell 100 pounds—W.P. tubes 20 pounds—24”" di- 


ameter—12’ long behind cast iron heads—solid 
-opper shell and tubes—8” flanged inlet and out- 
let, both on one end. In good condition. 


CAROLYN LAUNDRY 
112 129 New York 35, N.Y. SA 2-2000 
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SEARCHLIGHT SECTION 


WESTINGHOUSE SWITCHGEAR 7500 VOLTS 


AVAILABLE IMMEDIATELY 


2 GE FKO-136-2046-BS 


50 KV 400 A. 280 MVA 


Ais 15 Cubicles mounting: 

a F-124 OCB 600 A., gang operated Disconnecting Switches 

ab 600 A., CO Relays, Ammeter, Wattmeter, Watthour Meter 
of Indoor Oil Circuit Breakers 
6 GE FK132B 400A.,15KV GEFK46600A., 7.5 KV 

ab 12 Whse. F-22 400A.,7.5KV 7 GE FKR32C 600A., 15 KV 

ip Outdoor Oil Circuit Breakers 
ip 1 GE FHKO-236-2452 BF73 73 KV 400 A. 500 MVA - 
1 GE FHKO-139-42 BF 73-A 73 KV 600A. 1,000 MVA 

ibs 1 Condit FO-40-37C 37 KV 400 A. 750 MVA 


ik All Used Equipment Reconditioned and Guaranteed 
JOSEPH P MANYPENNY CO. 
th 212 North 21st Street @ Philadelphia 3, Pa. Tel. to 7-2870 ; 


TRANSFORMERS 
SINGLE PHASE—60 CYCLES (unless otherwise stated) 
QTY KVA MAKE TYPE & FORM PRIM. VOLTS SEC. VOLTS 
3 1250 GE H—VDD] 13800 575/600 
A C SOW J a 2 750 GE (3 PH) HT—DH 4150Y 208Y/416 
3 333 PITTS. 33000 2300 
| nf 1 250 GE (3 PH) HT—R 460 216Y/125 a 
3 200 GE 2400 120/240 
13 3—150 K.W. DIESEL 2 
GENERATOR SETS | = gm 
Buckeye —600 r.p.m.—me- 2 West 22000 7300 
ap dium speed Westinghouse MANY OTHERS IN STOCK—YOUR INQUIRIES WILL RECEIVE OUR PROMPT ATTENTION 
- generator — 440/3/60 — EMPIRE ELECTRIC COMPANY, INC., 87 Jay Street, Brooklyn 1, N. Y.—MAin 4-5900 H 
ip complete with modern dead i 
: ib front switch gear. Units FOR 
| equal to new—used only 50 QUICK DELIVERY 
hours. 
Type VB BALDWIN DELAVERGNE 
iF IMMEDIATE DELIVERY 
| DIESEL GENERATING UNIT 1000 K.V.A. 
Write—Wire—Phone 2400 VOLT 3 PHASE 
-|. THE COMPLETE WITH ALL AUXILIARIES 
5). Boston METALS Co. & SWITCH BOARD 
MAY BE SEEN IN OPERATION ON HEAVY FUEL ‘ 
313 E. Baltimore Street 
; it Baltimore, Md. FOR SPECIFICATIONS & PHOTOS 
if \ LE 1900 CU 5050 Contact J. BRYAN SIMS 
iF BOARD OF PUBLIC WORKS GR. HAVEN, MICH. 
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INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 


Aerotee Corp. ........... Coppus Engineering Co................... Hendrick Mfg. Co. 


Air Preheater Corp........ Corning Glass Works..... Hewitt-Robins, Inc. ...... 

Allen-Sherman-Hoff Ce. ... . Second Cover Crane Company.............. 28, 159 Heyl & Patterson, Inc. j ; ° 

Co. 25, 37, 45, 50, 63, Back Cover Hoffman Specialty Co........ ° i 

198 Darling Valve & Mfg. Co...... Hoppes Mfg. Co.... 

American Brass Co........ be 145 220 Illinois Water Treatment Co............. 

American Chain & Cable Co aes 180 Dearborn Chemical Co. ......... Industrial Sound Control Co............. ® 

American District Steam Co...... DeLaval Steam Turbine Co........ 2 Ingersoll-Rand Co. ....... 

American Engineering Co...... Internat’onal Nickel Co.... 241 

American Manganese Steel Div... Diamond Power Specialty Corp..... 1-T-E Circuit Breaker Co.............. f 

American Pulverizer Co.... , .. 209 Dixon Crucible Co., Joseph ie 

Ames Iron Works..... 248 (Graphite Lubricant Div.)............ 224 Jefferson Union Co........ 184 

Anchor Packing Co........ 59 230 Jeffrey Mfg. Co.. 


Armstrong Cork Co..... 166 Dravo Corp. .... Jerguson Gage & Valve Co. 
Armstrong Machine Works 143 Dressers Industries, Inc....... 106 Johns-Manville ....... 155 
208 Eastern Gas & Fuel Assoc............... 177 Johnston & Jennings 
Babeock & Wilcox Co............. OF Economy Pumps, Ine. Co. 
Babcock & Wileox Tube Co...... 153 Edwards Valves, Inc.............. 
Electric Machinery Mfg. Co............. 207 Keasbey & Mattison (o................. 64 
Baltimore & Ohio Railroad.......... 10-11 Kennedy Valve Mfg. Co... _.......... 204 
Beleo Industrial Equip. Div. Inc. Erie City Iron Works.............. 62 Kieley & Mueller, 
Ernst Water Column & Gage Co. ........ 229 Klipfel Valves, Inc. 
Belmont Packing & Rubber Co......... Everlasting Valve 252 (Div. of Hamilton-Thomas Corp.)...... 
Bernitz Furnace Appliance Co. eaeue bg Koppers Co., Inc. (Coupling Dept.)...... ad 
Bets Ce., W. H. & L. D............. Fairfield Engineering Co............... bd 
Bigelow-Liptak Corp. ................ * 190 Ladish Co. ...... 
Bird-Archer Co. .................. . Fisher Governor Co.................++ . Leeds & Northrup Co................ oc 
Black, Sivalls & Bryson, Inc.... Flexo Supply Co., Ime................. Leffel & Co., James....... 220 
Blaw-Knox Co. ............... 221 Fluor Corp., Ltd.......... Leslie Co. ...... 
Boiler Tube of America........ 212 Foster Engineering Co..............-.... 218 L'nk-Belt Co. 1 
Bonney Forge & Tool Works.. Foster Wheeler Corp.................-. 42-43 Littleford Bros., Inc. (Gen. Div.)........ 
| Botfield Refractories Co.............. 254 Foxboro Company .............. 165 Lockett & Co., A. M.........+++++. aeens 2 
| Brown-Boveri Corp. ...... Frick Co. ........ — Lubriplate Div. Fiske Bros. Refining Co. 
Buell Engineering Co.............. Fuller Co. ..... Lumnite Div. Universal Atlas Cement Co. 235 
Forge Ce...... : 65 Lunkenheimer Co. ... wes 139 
sarloc 
268 General Electric Ce. Manheim Mfg. & Belting Co........... 234 
Burgese-Manning Co. ................... (Apparatus Dept.)..18-19, 29, 48-49, 52, 58 Manning, Maxwell & Moore, Inc 32 
Butler Engineering Co........ 256 Globe Steel Tubes 
Byers Co., A. M.............. Golden Anderson Valve Spec. Co......... 182 Marsh Instrument 246 
Goodyear Tire & Rubber Co........ Mason-Neilan Regulator Co...... 
Carey Mfg. Co., Philip.......... 193 Gorman-Rupp Co. 2d Maxim Silencer Co............. coves 
Cash Co., A. W........-... 255 Goulds Pumps, McDonnell & Miller, Inc................. 215 
Chapman Valve Mfg. Co............ 175 Graver Water Conditioning Co...........  * McGraw-Hill Book Co........ 
Chase Brass & Copper Co........ 233 Green Fire Briek Co., A. P............... 208 Merco'd Co. .... Tee 
Chelsea Fan & Blower Co., Inc... .. Green Fuel Econom'zer Co............... 200 Midwest Piping & 
Chicago Metal Hose Corp...... 205 “Third Cover Minneapolis-Honeywell Reg. Co. 
Chicago Pneumatic Tool Co...... ss. Griscom-Russell Co. ...........--- Industrial Div. ............. 
Cities Service Oil Co.......... 195 Gruendler Crusher & Pulverizer Co....... Mitchell & Co., W. K.......... se 
Clarage Fan Co.......... 247 Gulf Oil Corp...... Monsanto Chemical Co.......... 151 
Cleaver-Brooks Co. ........... 185 Mundet Cork Corp................. .. 206 
Cleveland Worm & Gear Co.. 40, 217 Murray Iron Works Co.................. 228 
Coast Metals, Inc............. . 245 Hall Laboratories ...........- 
Cochrane Corp. bséececen 191, 254 Hapman-Dutton Cv. (Dutton Boiler Div.) 250 National Airoil Burner Co., Inc...... oe bd = 
Combuasti Engrg.-S h Ine. bd 44 National Conveyors Co., Inc......... 
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National Electric Coil Co...... ......... ° 
National Tube Co.. 242 
National Valve & Mig. 227 
Nicholson & Co., W. 
Northern Equipment Co. ..... ......... 16-17 
ibs Oakite Products, Inc..... .. 
pes Owens-Illinois Glass Co. (Kaylo Div.). 238 
1 Pangborn Corp. .......... 190 
Peabody Engineering Co...............-. 178 
Peerless Pump Div. 
sf Food Machy & Chem. Corp........... 41 
ine Penberthy Injector Co................. 243 
Penn Flexible Metallic Tubing Co.. 231 
Permutit Co. ad 
Petro-Chem Development Co., ‘ee. 
Philadelphia Gear Works............... 211 
Pipe Fabrication Imstitute....... ....... 
Pittsburgh Piping & Equipment Co.. 286 
Powers Regulator Co... .... 131 
Preferred Utilities Mfe. Cases. 253 
Read-Standard Corp. .. : 248 
Reading, Pratt & Cady Div. 180 
Rubber Div. 
Rubber & Tire Corp............... ° 
Research Corp. 213 
Revere Copper & Brass, Inc... .... 161 
Richardsen Seale 
Riley Stoker Corp.............. oe “104-105 
Rohm & Haas Co. (Resinous Prod. Div.) 183 
Roots-Connersville Blower Corp....... 106 
Rote Div. of Elliott 
248 
Schaub Engrg. Co., Fred H.. 240 
46-47 
Simplex Valve & Meter Co............ oe 
Sinclair Refining ® 
194 
Smith Refractories, Inc., Sanford...... «. 256 
Snap-On Toils Corp..... © 
q Secony-Vacuum Oil 173 
M Seuthern Ceal Co., bd 
Spence Engineering Co., Inc............. 202 
Gpringfleld Boller 
Standard Oil Co. of Indiana... .. .......33-34 
Steel & Tubes Div.......... © 
Sterling Engrg. & Mfg. Comm: 256 
Sticht Co., Herman H............. coos... 256 
Stickle Steam Specialty Co............... * 
Stock Equipment Co............... 
Stone & Webster Engrg. Co... ......... 201 
Strong, Carlisle & Hammond Co......... 172 
Sturtevant Div. 
Westinghouse Electric Corp........... 257 
Be Superior Combustion Industries......... 169 
Swartwout Co. ....... os 163 
Taylor Forge & Pipe Works...... Sevcvee 53 
Taylor Instrument 
Taylor & Co., W. 
{ Terry Steam Turbine Co................. * 
Texan cc cc 4 
Thermix Corp. ..... 
Tidewater Associated ‘on Gas. 141 


Todd Shipyards Corp. 


(Combustion Equip. 
Tri-Lok Co. ..... 208 
Troy Engine & Mochine Co. 
Tube-Turms, 


Union Asbestos & Rubber Co............ 251 
Union Iron Works........ 
United States Gasket Co................. 176 


U. S. Steel Corp. .. 
Vogt Machine Co., 
Vulcan Soot Blower Corp.............-.- 14-15 


Wallace & Tiernan Products, Inc... .. .. 188 
Walworth Co. .... é 


Watson-Stillman Co. 
Western Chemical © 
Western Precipitation Corp... ........... 157 


Westinghouse Electric Corp... ........-+ 26-27 
Wheeler co cove bd 
Wickes Boller Co..... 
Wilmot Engineering nd 


Worthington Pump & pede Corp. 24, 55, aod 
Wright Chemical 


Yarnall-Waring Co... .. . 30-31, 133 
Youngstown Sheet & Tube ‘Ce; 


Zallea Bros. 


SEARCHLIGHT SECTION 


(Classified Advertising) 


EMPLOYMENT 

Positions Vacant .......sccceeesees 259, 260 

Selling Opportunities 260 

Positions Wanted 260 

Selling Opportunities Wanted ........ 260 

Employment Services ...........++- 259, 260 
SPECIAL SERVICES 

Contract Work 
EQUIPMENT 

(Used or Surplus New) 

WANTED 

260 
ADVERTISERS INDEX 
BBA TOR 282 
Aljon Electric Diesel 266 
American Air Compressor Corp........... 276 
American Coal Burner Co............0++ 259 


Arrow Transformer Co., Inc. 
Atlantic Transformer Co., 


Bauer, L. 


Benson-Williamzig, Inc. 


Boiler Equipment Trust................. 278 
Boston Metals Co., The.............. 274, 283 
Brew, Woltman & Co., Inc.............++ 274 


Central Hudson Gas & Electric Corp..... 260 
Go... 

Consolidated Products Co., 


Denver & Rio Grande Western Railroad.. 260 


282 
Donoghue, Stephan 260 
Duquesne Electric & Mfg. Co........... 275 
Electric Equipment 269 
Electric Generator & Motor Co........... 268 


Electric Service Co., Inc 
Ellis Co., A 


Erie Electric Co., Inc,............ 

Ferguson Co., Inc., The H. K.. 
Fry-Feeder Engineers ....... 
Glow Electric ‘Machinery Co. 28 
Grand Haven, Mich. Board of Public Works 283 
278 


Hanson, Martin J 


AMG 
Hercules Electric Machinery & 

Howe Brothers 


Hunt’s Sons, M. J 
Indian Splint, Inc.. 
Industrial Electric & Supply Co., Inc..... 
International Fermont Machinery Co., Inc. 
International Power Machinery Co....... 
Johnson & Assoc., H. Blane............ 
Kaiser Services 
Kaul Clay Manufacturing Co., The...... 
Kirk Co., Wallace 
Land Ine., J. L.... 
Lestan Corp. 


ippi Valley Equi 
onednock Paper Mills, Inc........ 
Electrical Machinery Co....... 
Morse Bros. Machinery 
Moulton, Wm 


2% 
National Metal < 
Neu Corp., 
New England Boiler Setting Co......... 
Newman & Company, 
Northern Metal 
Northrop Aircraft Co. 
O’Brien Machinery 
O'Neill, 
Package Machinery Co...... 
Penn Machinery Co........ 
Pierce Cable 260 
Portland Shingle Co.—Chemical Div...... 260 
Power Equipment 
Power Plant Equipment Co., Inc......... 270 
Preferred Electric Motors, Inc........ 
Punch Press Sales Co.........----ese00 280 
Rearick, Charles 279 
Sandman Electrie Co., Inc... 280 
Schoonmaker Co., Ine., A. G. 270 
268 
260 


Sherb Inc., Warner 
Soul Clinfe 
Specialties Service & Engineering Co., Inc. = 
Springfield Boiler 
Strickler & Assoc., Dean 
Superior Equipment 278 
Surplus & Salvage Co., Ine.........+-+« 260 
Thompson Co., Inc., J. Parker.......+-+ 266 
Universal Wire & Cable Co...........++ 276 
Utility Edaipment & Construction Co..... 278 
Utilities Machinery Corp. 27 
Wagner Co., 
Wall Rope Works Inc. 

Weaver, 


Woodworth Engineering Co., H. A....... 278 
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Gas-fired, electrically- 
controlled furnace used 
in processing reheat 
piping ot P.P.&E. 


: 


Through Experienced Eyes 


P. P. & E. Products 


Proper piping is essential in order to realize 
the benefits inherent in reheating steam to 
higher temperatures—increased volume 
per pound of water evaporated . . . reduced 
condensation in lines, casings, cylinders, 
etc. .. . improved BTU output . . . better 
fuel economy. 


Remember when 750° F. was thought to 
be a high reheat temperature? Even then 
P.P.&E. was ahead of the needs in piping 
that would carry the load. As the trend 
toward higher temperatures continued, 
P.P.& E.'s experience accumulated. 


That's why the conditions encountered 
in present-day reheat temperatures over 
1000° F. are thoroughly understood by 
P. P. & E. engineers—and why adequate 
materials, design know-how, methods of 
treating and fabricating, and testing pro- 
cedures are available. 


Look to Pittsburgh Piping and Equipment 
Company for the experience, and the lead- 
ership in methods that assure greatest safety, 
highest efficiency, and longest service from 
high temperature, high pressure piping. 
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Looking at REHEAT 
Carbon Steel Piping Forged Piping Materials 
| ; Cast Iron Fittings § Headers 
Cast Steel Fittings Manifolds 
x 
Chrome-Moly Piping Pipe Bends 
Copper Piping Stainless Steel Piping 
j Creased Bends Valves 
Expansion Bends Welding Fittings 
> 
Flanges Welded Assemblies 
4 
4 
4 AND EQUIPMENT COMPANY ee 
Forty-Third Street—Pittsburgh, Penna. 
4 hitehea Atlonta Publie Square Building, | 
\ 
¥ 
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HOW IT WORKS 


Supersonic waves are sent into the 
material under test. Upon reaching the 
other side, or upon reflection by a dis- 
continuity, the waves return to their 
source and are then converted into a 
high-frequency potential. This poten- 
tial is amplified by electronic circuits 
and projected upon the screen of a 
cathode-ray tube where they may be 
seen and examined. 


Pulse pattern, showing the initial pattern 
at the extreme left and the reflection from 
the opposite side at the extreme right. The 
sweep line indicates no defects. 


A typical indication of a defect is illustrated 
here. By means of calibration, it is now pos- 
sible to determine both the exact position of 
the flaw, as well as its size. 


Today, Supersonic testing is available on specification 
for inspecting Grinnell prefabricated piping. By ob- 
serving the pattern produced by the electron beam on 
the fluorescent screen, any defects in the base metal, 
welds, or variations in pipe thickness can be located 
and measured at a glance. 

Grinnell’s ultra modern electronic testing can be 
relied upon to detect hidden flaws in pipe materials, 
to check unerringly the quality of welds where it picks 
up types of flaws not revealed by X-ray and gamma 
ray inspection. In examining bends, this type of test- 
ing can measure the degree to which bent pipe thins 
on the outside and thickens on the inside of the bend, 
assuring full specified thickness in high temperature, 
high pressure work. 

Non-destructive Supersonic testing is another in a 
constant succession of new techniques employed by 
Grinnell to provide prefabricated piping which is safe 
and dependable . . . which measures up in every 
way to rigid state, national, association and insurance 
code requirements. It is another reason, too, why it 
will pay you to think of Grinnell “Whenever Piping 
Is Involved”. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


GRINNELL COMPANY, INC., Providence, R. |. Warehouses: Atlanta * 


Billings * Buffalo * Charlotte * Chicago 
Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach * Los Angeles * Milwaukee * Minneapolis * New York 


Oakland Philadelphia * Pocatello * Sacramento * St. louis St.Paul * San Francisco * Seattle * Spokane 
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INDUSTRIAL 
0il Circuit Breakers 


Electrical Protection for Industry 


OU CAN GET full electrical protection for 

equipment in your plant with the 8-cycle 
DZ oil circuit breaker. It is liberally and 
compactly designed to meet your requirements 
economically. 

Mechanically and electrically trip-free, it 
combines reliability in operation with the 
advantages of the single break Rupror inter- 
rupting device. 

The DZ comes in a wide range of ratings. 
Mounting with framework or for cubicle, 
solenoid or manual closing, standard operating 
voltages, all in accordance with ASA standards. 

For more information, see your nearby 
A-C sales office. Or write Allis-Chalmers, 


The circuit interrupting efficiency of the Ruptor arc interrupting 
device is the result of simple, yet highly effective contact structure. 
Its effectiveness is proved over many years of service in these and 
larger power oil circuit breakers. 


Milwaukee 1, Wis. for bulletins 71B6129D 
(DZ-60B, DZ-100B, DZ-200B) and 
7i1B6179C. (DZ-40B) A-3381 


Ruptor is on Allis-Chalmers trademark. 


RATED | MINIMUM | RATED KVA 
K.V. KV AT | AMPS. INT. 
RATED KVA CAPACITY 


7.2 2.3 100,000 
100,000 
100,000 


150,000 
150,000 


ALLIS-CHALMERS 


* 
> 
TYPE 
DZ-408 
= 
DZ-608 | 13.8 4.0 600 
1200 
Dz-1008| 13.8 4.0 1200 | 250,000 
DZ-200B 13.8 6.6 1200 500,000 
igs 


